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Chapter  I 
Dissertation  Overview 

The  health  insurance  market  has  undergone  dramatic  changes  in  the  past  decade 
as  the  market  share  of  traditional  indemnity  fee-for-service  (FFS)  insurance  plans  has 
been  eroded  by  health  maintenance  organizations  (HMOs)  and  other  types  of  managed 
care  (MC)  plans.  Virtually  non-existent  in  most  markets  three  decades  ago   by  1996 
managed  care  plans  covered  1A%  of  the  non-Medicare  population  with  employer 
sponsored  health  benefit  plans  [GAO/HEHS-97-71].  Medicare  managed  care  enrollment 
has  experienced  similar  growth,  although  at  a  slower  pace  than  the  non-Medicare 
population,  with  10%  of  Medicare  beneficiaries  enrolled  in  risk-contract  HMOs  in  1996 
compared  to  30/0  in  1987  [GAO/HEHS-97-50].     There  are  many  reasons  for  these 
dramatic  reversals  including  changes  in  the  structure  of  employment  and  retirement 
benefit  packages  which  encourage  MC  em-ollment,  changes  in  the  acceptance  of  MC  by 
consumers,  and  increased  availability  of  HMOs  and  other  types  of  MC  insurance 
products. 

Among  other  things,  this  revolution  has  resulted  in  heightened  importance  to 
employees  and  retirees  of  their  health  plan  choice.  This  is  largely  due  to  inherent 
differences  between  FFS  and  MC  insurance.  Enrollees  in  FFS  plans  are  generally  free  to' 
seek  care  from  the  physician  or  hospital  of  their  choice.  However,  if  enrolled  in  a 
managed  care  plan,  enrollees  face  reductions  in  coverage  if  they  seek  care  from  a  hospital 
or  physician  outside  of  a  panel  of  providers  detemiined  by  the  insurance  plan.  In 
addition,  MC  plans  generally  have  tighter  restrictions  on  access  to  care,  which  leads  to  ' 
concerns  about  differences  in  the  quality  of  care  across  plans.  Therefore,  unlike  in  a  FFS 
system,  managed  care  em-ollees  must  be  concerned  about  the  quality  of  care  at  the  time  of 
enrollment  because  that  is  when  they  commit  to  the  various  restrictions  on  care  delivery. 

The  ability  of  the  market  to  insure  that  quality  of  care  and  access  do  not  fall  below 
appropriate  levels  in  a  managed  care  dominated  environment  depends  upon  the  extent  to 
which  purchasers  of  care  are  informed  regarding  important  plan  attributes.  Recognition 
of  the  importance  of  information  in  today's  health  insurance  marketplace  has  led  to  the 
development  of  standardized  data  collection  systems,  the  most  prominent  of  which  is  the 


Health  Plan  Employer  Data  and  Information  Set  (HEMS).   HEDIS  was  developed  by  a 
coahtton  of  large  employe,,  and  HMOs  and  was  designed  as  a  data  repotting  system  for 
qualtty  tmprovement  and  plan  comparisons  INCQA.  (1993)].   As  Table  1-1  illustrates 
HEDIS  provides  the  backbone  of  many  health  plan  report  cards  available  to  consumers' 
including  the  one  used  in  this  dissertation. 

It  is  important  to  evaluate  the  impact  of  health  plan  report  cards  since  virtually 
nothing  is  known  about  how  health  plan  perfonnance  measures  are  used  by  consumers  or 
how  these  measures  relate  to  plan  enrollment.  Not  only  is  collection  and  dissemination  of 
plan  perfonnance  information  costly,  but  the  effect  of  this  infonnation  on  choice  may  not 
match  the  expectations  of  employers,  the  Health  Care  Financing  Administration  (HCFA) 
and  other  disseminating  organizations. 

This  dissertation  seeks  to  address  this  gap  in  the  literature  by  analyzing  the  health 
plan  choices  of  employees  and  retirees  (both  Medicare  eligible  and  non-Medicare 
eligible)  of  a  Fortune  100  company  who  were  faced  with  a  menu  of  health  plan  options 
As  part  of  the  1995  open  enrollment  process  (which  was  conducted  in  the  fall  of  1994) 
HEDIS  based,  standardized,  comparative  health  plan  report  card  ratings  were  provided  to' 
employees  and  retirees  by  the  finn.   This  dissertation  analyzes  the  coirelation  between 
consumer  health  plan  choices  and  these  standardized  health  plan  perfonnance  ratings 
while   controlling    for   out-of-pocket    plan    price,    availability    „f  physicians,    and 
charactenstics  describing  the  plan's  model  type  [Independent  Practice  Association  (IPA) 
Staff  Model  HMO,  etc.] 

1.1  Hypotheses 

The  first  hypothesis  to  be  tested  is  that  the  probability  of  health  plan  enrollment 
(for  employees  and  retirees)  is  inversely  related  to  the  out-of-pocket  price  of  the  plan  all 
else  constant.  This  hypothesis  is  consistent  with  economic  theory  and  pnor  literature  that 
has  examined  health  plan  choice.'  1,  is  also  hypothesized  that  consumers  are  more  likely 
.0  enroll  in  health  plans  with  larger  ratios  of  physicians  to  plan  enrollees,  all  else 
constant,  since  plans  with  more  physicians  are  likely  to  offer  greater  convenience  and 


A  delailcd  review  of  the  literature  is  presented  in  Chapter  3. 


flexibility  of  provider  choice.  Moreover,  it  is  hypothesized  that  consumers  are  more 
likely  to  enroll  in  health  plans  which  exhibit  a  "loose"  relationship  between  the  insurance 
component  of  the  managed  care  plan  and  the  physicians  with  whom  the  health  plan 
contracts.  The  literature  typically  assumes  that  IPA  physicians  have  greater  autonomy 
than  physicians  in  more  tightly  managed  health  plans  since  they  treat  patients  from  many 
different  insurers  (other  MC  plans  as  well  as  patients  with  traditional  indemnity 
insurance)  and  derive  only  a  portion  of  their  income  from  any  given  HMO.  Conversely, 
staff  model  physicians  are  thought  to  have  less  autonomy  since  they  only  freat  patients 
with  coverage  from  a  specific  HMO  and  are  usually  salaried  employees  who  derive  their 
entire  income  from  the  HMO  [GAO/HEHS-97-71]. 

The  remaining  hypotheses  pertain  to  the  relationship  of  the,  firm  constructed 
health  plan  report  card  measures  and  the  probability  of  health  plan  choice.  These 
measures  were  constructed  with  the  purpose  of  identifying  superior  plans  in  five 
perfomiance  categories  (physician  quality,  medical  treatment,  surgical  care,  employee 
satisfaction,  and  preventive  care).  It  is  hypothesized  that  the  probability  of  plan 
enrollment  is  positively  related  to  each  of  these  measures,  all  else  constant. 

An  observed  positive  relationship  between  em-oUment  and  the  report  card  ratings 
may  exist  for  the  following  reasons:  employees  and  retirees  responded  to  the  plan  ratings 
provided  by  the  firm;  the  plan  ratings  provided  by  the  firm  simply  confirmed  what 
employees  and  retirees  already  knew;  the  plan  ratings  provided  by  the  firm  were  not 
consulted  by  employees  and  retirees,  but  were  positively  correlated  with  other  plan  traits 
that  were  valued  by  consumers,  but  unobserved  by  the  researcher.  An  inverse 
relationship  between  the  plan  performance  measures  and  plan  em-ollment  would  indicate 
that,  on  average,  consumers  did  not  respond  to  the  report  card  information  as  predicted, 
since  it  was  hypothesized  that  em-ollment  should  be  positively  correlated  with  these 
measures. 

1.2  Significance  of  the  Study  for  Employers  Offering  Subsidized  Health  Insurance 

Over  two  thirds  of  employees  under  the  age  of  sixty-five  receive  their  health 
insurance  from  employer-based  health  benefit  programs,  and  the  cost  of  providing  these 
benefits  has  risen  from  about  two  percent  of  total  employee  compensation  in  1970  to 


n,ore  «,a„  five  pe.e„.  i„  ,996  [GAO/HEHS-97-7I].  Employe,  have  responded  ,o  cos. 
escalation  by  either  dropping  coverage  altogether  (Fronstin.  (1997)]  or  by  changing  fl,e 

r9rr.ni*  ™'"°''"  '"'"""'  '"'*  '""'"'  "^  "'"'^'^  t^^P-  -^  Schone 
(1997),  GAO/HEHS-97-71]. 

A  ,  996  survey  of  the  health  benefit  strategies  of  25  large  purchasers,  conducted 
by  the  United  States  General  Accounting  Office  (GAO)  [GAO/HEHS-97-71]  indicated 
that  large  employers  who  continued  to  offer  coverage  responded  .0  mcreasing  costs  by 
contracting  with  managed  care  plans;  placing  greater  emphasis  on  the  measurement  of 
cost  and  quality;  requiring  addttional  cos.  sharing  from  employees  while  providing  more 
.nfom,a„on  on  managed  care  options;  relying  on  purchasing  power  and  competitive 
market  prmciples  when  contracting  for  health  benefits.  A  cornerstone  of  many  of  these 
purchasmg  strategies  is  that  well  infonned.  eost-conscious  consumers  will  drive  down 
overall  program  costs.   Paradoxically,  half  of  the  finns  in  the  GAO's  sample  indicated 
that  they  currently  provide  employees  with  a  health  plan  repori  card,  despite  evidence 
tttat  58  percent  of  consumers  reported  being  wary  of  employers  as  a  source  of 
mformatlon  about  health  plan  perfoimance  [Hibbard  et  al..  (1 997)). 

Employer  strategy  changes  may  have  been  successful  since  managed  care 
enrollment  for  employer  groups  has  increased  fi-om  27%  in  1987  to  74%  in  1996  and 
.ncreases  in  health  plan  premiums  have  been  much  lower  (and  have  even  decreased  for 
some  purchasers)  in  the  ,990s  relat.ve  ,0  the  previous  decade.  However,  as  the  Genera, 
Accounting  Office  clarifies  in  its  report,  i,  is  difficult  to  discern  the  relaUve  infiuenee  of 
changes  m  purchasing  strategies  related  to  financial  ineenfives  versus  other  non-financial 
factors  (,.e.  the  provision  of  report  card  infonnation)  on  reductions  in  premiums  and 
increases  m  managed  care  enrollment. 

In  addition  .0  acUve  employees,  many  employers  also  subsidize  health  insurance 
for  early  retirees  and  for  Medicare  eligible  retirees  in  the  form  of  premium  subsidies  for 
cnrollmem  in  Medigap  FFS  plans  or  Medicare  HMOs.  Increased  costs  of  operating  these 
programs,  along  with  recent  changes  in  accounting  n.les  regarding  disclosure  of  future 
habtlmes  for  retiree  health  benefits,  have  prompted  a  decline  in  both  the  number  of  fimrs 
offenng  retiree  health  benefits  and  in  the  number  of  retirees  participating  in  employment 
based  coverage.   Fimrs  that  continue  to  offer  retiree  health  benefits  have  tried  to  utiUze 


similar  cost  saving  strategies  for  retiree  populations  tl,at  were  used  for  active  employees 
but  agatn  it  is  difficult  ,o  disentangle  the  relative  imponance  of  changes  in  financial' 
incentives  with  changes  in  non-financial  incentives  [GAO/HEHS-97-150J. 

This  dissertation  will  provide  insight  on  the  relative  importance  of  various 
purchasing  strategies  by  separately  controlling  for  and  examining  the  relationship  of  out- 
of-pocket  plan  price,  report  card  measures,  accessibility,  and  provider  choice  on  managed 
care  enrollmem  in  a  population  of  active  employees  and  retirees. 

1.3  Signiflcance  of  the  Study  for  the  Medicare  Program 

Like  many  large  employers,  Medicare,  the  nation's  federal  insurance  program  for 
the  elderly  and  disabled,  is  also  facing  immediate  financial  difficulties.  Many  analysts 
believe  that  Medicare's  problems  are  more  serious  than  those  facing  employers  because 
of  Medicare's  history  of  entirtements,  the  projected  insolvency  of  the  Hospital  Insurance 
(Part  A)  trtist  fund  in  2002,  and  the  changing  demographics  of  the  population  [Moon  and 
Davis,  (1995)]. 

Numerous  policies  have  been  proposed  to  address  Medicare's  financial  crises 
including  raising  taxes,  reducing  benefits,  and  requinng  wealthy  beneficiaries  to  pay 
higher  premiums  and  deductibles.    The  proposals  that  have  received  the  most  serious 
attention  however  involve  permutations  of  competitive  models  that  have  experienced 
success  in  the  private  sector.    For  example,  several  analysts  [Aaron  and  Reischauer 
(1995),  Butler  and  Moffit  (1995)]  have  suggested  converting  Medicare  to  a  defined 
contnbution  program,  similar  to  the  federal  employees  health  benefits  program  (FEHBP). 
In  the  FEHBP,  beneficiaries  receive  a  fixed  dollar  contribution  (or  voucher)  and 
independently  shop  for  the  best  plan  value.    Proponents  of  these  proposals  argue  that  a 
defined  contribution  would  limit  Medicare's  financial  exposure  and  would  encourage 
competition  in  the  insurance  market  since  premiums  in  excess  of  the  defined  contribution 
would  be  the  responsibihty  of  the  Medicare  beneficiary.  An  integral  component  of  these 
proposals  is  the  expansion  of  the  role  of  consumer  infomiation  such  as  health  plan  report 
cards.  Proponents  argue  that  providing  beneficiaries  with  information  about  choices  will 
facilitate  competition,  drive  down  prices  in  the  insurance  market,  make  government 
expenditures  more  predictable,  and  significantly  reduce  overall  costs.   A  recent  study  by 


Lawrence  Baker  (.997,  supper,,  .his  conclusion,  predic.ing  *a,  a  .en  perceniage-poin. 

aggregate  Medicare  spending. 

Anolher  popular  Medicare  proposal  would  maintain  the  existing  Medicare  risk 
contract  system  but  would  expand  the  number  of  beneftciaries  that  choose  this  option 
Some  analysts  argue  that  an  aggressive  information  campaign  designed  to  infom,' 
consumers  of  the  benefits  of  Medicare  HMOs  (often  low  or  zero  premiums,  no 
deducttbies,  and  low  co-payments  as  well  as  additional  benefits  such  as  coverage  for 
outpahem  prescription  drugs,  denta,  care,  and  vision)  would  lead  to  increased  voluntary 
enrollment  in  Medicare  nsk-eontracts.  There  is  little  empirical  evidence  ,o  support  these 
cla,ms  and  the  Medicare  eligible  retiree  sample  to  be  studied  in  this  dissertation  provides 
an  excellem  oppottunity  for  analysis  since  the  retirees  received  health  plan  report  card 
mfonnatton  from  the  finn.    Moreover,  GAO  survey  results  have  indicated  that  many 
Medtcare  beneficiaries  currently  enrolled  in  Medicare  HMOs  were  enrolled  through 
employer  groups,  making  the  sample  of  retirees  that  will  be  analyzed  a  pohcy-relevan. 
group  to  study.  ^ 

A  key  theme  of  many  Medicare  proposals   is   that   increased   choice  and 
.nfonnatton  will  lead  to  greater  competition  in  the  msurance  market  which  wil,  in  turn 
lead  to  savings  for  Medicare,  or  at  the  very  leas,  more  predictable  expenditures 
However,  there  is  veo^  httle  emp.rical  evidence  about  how  retirees  would  behave  under 
such  as  system. 

Approximately  74  percent  of  Medicare  beneficiaries  live  m  areas  served  by  at 
leas,  one  Med.care  managed  care  plan,  and  56  percent  have  two  or  more  plans  available 
.0  them.  In  some  areas  such  as  Los  Angeles  there  are  as  many  as  .5  Medicare  HMOs 
ava,lable  ,o  beneficaries  [Zarabozo.  Taylor,  and  Hicks  (1996)].  Ye,  desp„e  ,he 
ava,lab,l„y  of  managed  care  ophons.  HMO  enrollmen,  con,inues  ,o  be  much  lower  for 
.he  Med,care  popuia„on  ,han  ,he  under  65  popula,ion.  Wheiher  infonnaiion  and  price 
mcenhves  can  have  ,he  same  effec,  in  ,he  Medicare  populaiion  as  in  the  private  sector 


remains  to  be  seen.  The  analysis  confined  in  this  dissertation  will  facil„a,e  comparisons 
be^veen  fte  Medicare  and  non-Medicare  populations  in  te™s  of  the  relationship  of  price 
and  report  card  ratings  to  the  probability  of  plan  enrolbnent. 

1.4  Signiflcance  of  the  Study  for  Health  Insurance  Plans 

Health  plans  incur  significant  costs  to  comply  with  industry  standards  and  to 
demonstrate  plan  quahty  and  value  to  purchasers.  The  most  frequently  used  vehicles  for 
comn,un,cating  quahty  and  value  are  accreditation  by  the  National  Committee  for 
Quahty  Assurance  (NCQA)  and  the  reporting  of  HEDIS  data.   NCQA  accreditation  is  a 
voluntao-  process,  but  one  that  is  increasingly  viewed  by  health  plans  as  a  necessity  in  the 
competttive  market  since  some  purchasers  have  re&sed  to  contract  with  health  plans  that 
have  not  obtained  or  sought  NCQA  accreditation  [GAO/HEHS-97-71]     The  cost  of 
NCQA  accreditation  varies  depending  on  the  s.ze  of  the  managed  care  organization,  but 
the  typtcal  range,  according  to  one  NCQA  official,  is  between  $35,000  and  $50  000' 
Plans  that  receive  provisional  accred.tation  or  one  year  accred.taUon  must  undergo  a  re- 
survey  which  can  cost  between  $20,000  and  $25,000."  • 

The  costs  of  collecting  and  reporting  HEDIS  data  arc  separate  from  and  usually 
far  exceed  the  costs  of  accreditation.  HEDIS  costs  vaty  by  the  size  of  the  managed  care 
organ,za.,on.  the  mfonnation  system(s)  used  by  the  organization,  as  well  as  how  these 
costs  are  intemally  accounted  for.  To  get  an  estimate  of  the  costs  of  collecting  and 
reporttng  HEDIS  data,  two  health  plans  operating  in  an  eastern  state  were  contacted  One 
plan  w,th  an  enrollment  of  180.000  members  estimated  the  costs  to  be  about  $300  000 
per  year.  The  other  company,  which  operates  many  plans  with  total  MC  enrollment  of 
about  twelve  million  members,  estimated  the  costs  to  be  about  $1.20  per  member  per 
year.    These  estimates  suggest  that  the  collection  and  reporting  of  HEDIS  data  is  a 

''>''^ti<>«mm,e^',ZZdi^uTrirS^:  "?  ;  ""''  """"'""Uies,  p„ve„,iv.  heaUh  services, 

requiremems  w,L„,  colleclm.  a"d  r  p«t  HeS  f        ™  ™,=' *'  1"""y  improvement 

Jince  i,  has  become  „e  i„d„s4  /otiTrd';^  TLtt  ^oTeS  ylr.  N^^^^^^  "  "  ""^"^ 

is?MTmts;r:f  ■r,;;rtcr,:,t  "r  ™^"  '""-^"■-  -- — - 

two  phys,c„„s  a„dL  «iJ^:nT:Z^Tso2tZl  IZZ""  "'  '°°'  "'"'"'^  '"'"""'^ 
survey  Bams  will,  as  many  as  sixteen  indivfrfM,?.    o         ^  f     ""'  organizauons  liave  required 

administrate,.  mdivduals.  Re-surveys  typically  involve  one  physician  and  one 


signifcan,  expe^e,  while  ,he  benefcs  «,a,  are  derived  fro.  these  efforts  are  <,ues,ionab,e 


at  best. 


A.,de  from  issues  of  costs,  some  health  pla.^  have  refused  to  report  HEDIS  data 
because  they  fee,  that  HEDIS  is  no.  a  valid  and  reliahle  instnrment  for  measuring  health 
Plan  tiuahty.  For  example.  United  Health  Car,  which  operates  40  plans  with  14  million 
enrollees.  refused  to  panicipate  i„  Newsweek  Magazine's  ,996  health  plan  evaluation 
Evetyone  in  the  industty  is  finding  problems  with  these  quaUty  measures.  They're  no, 
appropnate  for  comparing  plans."  stated  Lee  Newcomer,  medtcal  dtrector  for  United 
Health  Care  [Spragins.  (1996)].   The  fact  tha.  only  about  half  of  the  health  plans  in  .he 
countty  panicipated  in  the  NCQA's  recent  request  for  HEDIS  3.0  data  for  its  "Quality 
Compass"  product  is  another  example  of  how  plans  feel  about  HEDIS.    According  .o 
NCQA  officials,  ttris  response  rate  was  not  vety  different  from  the  HEDIS  2.5  version  of 
Quality  Compass  and  was  much  lower  than  expected. 

For  plans  tha.  choose  not  to  report  HEDIS  data,  the  decision  is  often  based  on  the 
percetved  cos.-benefi.  of  HEDIS  da.a  collecion  and  reporttng.  However,  if  purchase,, 
va  ue  th,s  mfonnation.  which  is  the  backbone  of  many  health  plan  repoti  cards,  plans  that 
reflrse  to  collect  and  report  the  data  could  lose  marke.  share  if  employers  and  consumers 
W.1I  no.  comract  with  or  enroll  in  these  heaUh  plans.  The  analysis  in  .his  dissertation  will 
provide  insight  on  the  importance  of  repon  card  infonrraiion  .o  individual  consumers  by 
examrmng  .he  correla.ion  between  consumer  choices  and  HEDIS  based  report  cards 
provided  by  the  firm. 

1.5  Outline 

The  dissenation  will  proceed  as  follows.  Chap.er  II  discusses  .he  economic 
theory  pertaining  ,o  the  purchase  of  healrh  insurance  and  ,he  choice  of  managed  care 
plan.  Chaprer  HI  reviews  the  literature  on  health  plan  choice.  Chapter  IV  describes  the 
data  to  be  analyzed.  Chapter  V  outhnes  the  econometric  methods  that  will  be  used  ,„  the 
data  analysis  while  Chap.er  VI  presenls  .he  empirical  resuLs  from  estima.ion.  Chap.er 
VII  concludes  .he  disser.a.i„n  wi.h  a  d.scussion  of  the  findings,  the  limitations  of  the 
Study,  and  an  agenda  for  future  research. 


Table  1-1:  Health  Plan  Report  Cards 


Source  of  Report  Tarri 

Consumer  Reports  Magazine 

Newsweek  Magazine 


US  News  &  World  Report  Magazine 


NCQA  Quality  Compass 


GTE  Corporation 


Consumer's  Checkbook 


CA  Cooperative  HEDIS  Reporting 
Initiative 

©  Joint  Commission  Journal  on  Quality 
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Date  Puhlishpri 

August  1996 

June  1996 


September  1996 
September  1996 
1996 

1996 


1996 


Data  Source 

Survey  of  Magazine  Readers 
HEDIS  Data  Collected  in  1994 

1996  Newsweek/Foundation  for 

Accountability  Survey 
State  Insurance  Departments 
Center  for  the  Study  of  Services 
Fortune  500  Companies 
HEDIS 

\^ 

HEDIS  2.5  Data  from  NCQA 
Quality  Compass 

Plan  Reported  HEDIS  2.5  Data 


Plan  Reported  HEDIS  2.5  Data 

1994  Employee  Health  Care 
Value  Survey 

1995  Survey  of  Enrollees  in  Plans 
oftheFEHBP 


HEDIS  2.5  Data  Collected  and 
Validated  by  Third  Party 


Health  Plans  Sampled 

HMOs  and  PPOs  Identified 
from  Sample  of  30,000  Readers 

75  Large  HMOs 


Improvement.  Oakbrook  Terrace,  IL:  Joint  Commission  on  Accreditation 


174  HMOs  in  42  States  and 
Washington,  D.C. 

250  Plans  that  Voluntarily 
Submitted  HEDIS  Data 

140  Plans  that  GTE  Contracts 
with  for  Employee  and  Retiree 
Health  Benefits 

Plans  Participating  in  Federal 
Employees  Health  Benefits 
Program  (FEHBP)  with  300 
or  More  Enrollees 

25  California  HMOs 


of  Healthcare  Organizations,  1998,  24(1), 
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Chapter  II 
Economic  Theory  of  Health  Plan  Choice 


2.1  Health  Plan  Utility 

Similar  ,o  the  uUIity  of  any  „te  good  or  semce,  fte  utility  of  a  healtt,  plan  can 
be  modeled  as  a  taction  of  its  attributes.    Traditionally,  when  FFS  health  insurance 
donunated  the  marketplace,  health  plans  primarily  differed  on  financial  attributes  such  as 
pnce.  deductible,  coinsurance  and  stop-loss.    Since  choice  of  physician  and  hospital 
were  generally  not  restricted  in  FFS  plans,  utility  was  less  affected  by  non-financial 
attnbutes.   Today  however,  with  the  emergence  of  various  managed  care  products  that 
restnct  provider  choice  and  control  access,  non-price  dimensions  such  as  convenience 
quality,  and  the  availability  of  providers  are  much  more  important  when  choosing  I 
health  plan.    For  panoses  of  this  chapter,  health  plans  will  be  discussed  according  to 
financal  and  non-price  attributes.  Chapter  3  reviews  the  empirical  literamre  on  consumer 
health  plan  choice  and  its  limitations  given  the  widespread  growth  of  managed  care. 

2.2  First  Principles  and  The  Demand  for  Medical  Care  and  Health  Insurance 

The  demand  for  health  insurance  is  a  derived  demand  that  results  ftom  the 
consumer's  underiying  utility  for  health.  Equation  (2-1)  illustrates  that  consumers  obtain 
utthty  from  two  things;  health  (H)  and  all  other  goods  (X).      The  'all  other  goods' 
component  can  include  consumption  goods  as  well  as  leisure. 
(2-1)     U  =  U(H,X) 

Consumers  get  disutility  from  poor  health  both  directly  and  indirectly  since  poor 
health  ttself  causes  disutility  and  since  poor  health  may  limit  one's  income  and  ability  to 
purchase  or  enjoy  consumption  goods  (due  to  disability  for  example).  Health  status  is 
partly  a  random  process  and  partly  a  process  that  can  be  influenced  by  individual 
behavtor  and  the  consumption  of  medical  care.  For  example,  some  health  outcomes  (,  e 
prostate  cancer)  appear  to  be  unaffected  by  behavior  while  others  (i.e.  lung  cancer)  are 
hnked  to  the  behavior  of  the  individual  (i.e.  smoking).  Moreover,  it  ,s  sometimes 
posstble  for  individuals  ,„  protect  or  improve  their  health  status  by  consumtng  medical 
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care.  The  relationship  be^vee„  ™ed,ca,  care  and  heatt  .,a,us  varies  for  d.fferen,  types  of 
n.ed,ca,  care,  bu,  is  generally  assumed  ,o  be  a  concave  function,  improving  wi,h  the 
cons„n,ption  of  n,edica,  care  a.  a  diminishing  rate,  unti,  .he  point  where  additional 
medical  care  may  actually  be  harmful  [Phelps,  (1992)]. 

Therefore,  the  demand  for  health  insurance,  insofar  as  it  exist,  is  derived  from  the 
emand  for  medical  care  which  is  derived  from  one.  underlying  demand  for  health  as 
tilustrated  by  the  utility  function  in  equation  (2-1). 

Kisk  A  verse  Consumers  andThe  Purehase  of  Insurance 

Consume,  purchase  health  insurance  to  pay  for  medical  care  in  the  event  that  it  is 
needed  .nstead  of  just  paying  out-of-pocket  for  medical  care  when  it  is  needed,  because 
medtca,  care  can  be  expensive  and  risk  averse  consumers  would  rather  smooth  their 
consumption  over  time  [Fisher  (,930),  Friedman  (1957)).  By  purchas.ng  insurance 
consumers  face  smaller  ceriatn  losses  in  each  period  (i.e.  in  the  form  of  out-of-pockei 
premtums)  rather  than  the  possibility  of  large  losses  in  any  given  period  should  illness 
smj^e  and  med.ea,  care  be  needed.  Hence,  the  demand  for  health  insurance  is  no.  vety 
different  from  .he  reason  why  homeowners  insurance  is  demanded. 

Standard  economic  theo^  has  traditionally  modeled  the  insunmce  purchasing 
decision  as  a  decision  between  taking  a  gamble  (remaining  uninsured)  v.  choosing  to 
avoid  such  a  gamble  (purchasing  insurance).  The  hterature  has  concluded  that  risk  averse 
mdividuals  reftse  fair  bets  (remaining  uninsured  and  being  personally  liable  for  possible 
osses)  and  opt  instead  for  the  certain  loss  associated  with  the  premiums  required  to  pay  ' 
for  health  insurance  coverage.  Risk  aversion  implies  that  the  disutility  associated  wi.h  a 
OSS  ,s  greater  than  tiie  utility  associated  with  an  equivalent  gain  due  to  the  assumption  of 
dimimshing  marginal  utility. 

AUhough  risk  aversion  explains  why  consumers  purchase  heal.h  insurance  rather 
.an  remain  uninsured,  the  concept  of  risk  aversion  is  less  helpM  for  determining  which 
plan,  from  a  menu  of  plan  options,  wil,  be  chosen  when  insurance  plans  differ  on  non- 

price  attributes. 
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2.3  Consumer  Choice  in  Economics 

Microcconomic  Aeoo'  assumes  tta,  rational  consumers  seek  to  maximize  n.ili^ 
subject  .o  a  budget  constraint.  Typically  this  involves  a  consumer  deciding  how  best  to 
allocate  a  fixed  amount  of  income  among  two  or  more  potential  goods,  each  with  its  own 
relevant  price.  When  the  consumer  is  choosing  consumption  bundles  of  two  or  more 
goods,  A.  B.  ....Z,  utility  maximization  occurs  when  the  ratio  of  the  marginal  utilities  of 
each  of  the  goods  to  their  own  price  is  exactly  equal  for  all  goods  as  illustrated  by 
equation  (2-2). 

(2-2)    lVfljyP.=MU^^  = =  MU/P, 

Equation  (2-2)  states  that  a  consumer  maximizes  utility  when  the  extra 
sattsfaction  received  from  an  additional  dollar  spem  on  a  particular  gooa  is  exactly  equal 
to  the  marginal  utility  of  ^  extra  dollar  spent  on  any  other  good.  The  optimal  solution 
detennmes  the  particular  quantities  of  each  good  that  a  rational  utility  maximizing 
consumer  will  purchase. 

A  more  appropriate  model  for  studying  choice  of  health  plan  recognizes  that 
consumers  are  not  choosing  optimal  quantities  of  various  insurance  plans  or  their 
attnbutes.  but  instead  are  choosing  one  plan  from  a  specified  set  of  options  as  is  usually 
tte  case  wtth  employment  sponsored  health  benefit  plans.  This  model  recognizes  that  the 
set  of  available  heaim  plan  options  is  fixed  but  that  these  options  may  vary  from  one 
another  on  a  vanety  of  possible  dimensions  (financial  and  non-price  plan  attributes)    It  is 
assumed  that  the  consumer  chooses  the  option  w,th  the  set  of  attributes  that  provides  the 
greatest  total  utility.  Thus,  it  is  the  attributes  of  the  health  plans  themselves  that  provide 
dtrect  ufhty  to  the  consumer.  However,  the  attributes  are  generally  not  priced  separately 
and  consumers  usually  do  not  have  the  opfion  of  going  through  a  "cafeteria"  style  line 
and  choosing  the  exact  level  of  each  attribute  that  is  preferred. 

Figure  2-1  illustrates  a  simple  case  in  two  dimensions  of  a  consumer  choosing  the 
opumal  levels  of  two  plan  attributes  (i.e.  quality  and  convenience)  given  a  certain  amoum 
of  spendtng,  prices,  and  preferences  for  these  attnbutes  as  measured  by  the  budget 
constratnt  and  the  shape  of  the  indifference  curves.  The  dash  marks  along  the  ray  (OR) 
extending  from  the  origin  represent  possible  levels  of  spending  on  the  two  attributes    The 
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.op  pane,  of  Figu.  2-1  iUustrates.  for  ex^ple,  «,a,  ,he  idea,  level  of  bo,h  a«ribu,es 
g.ve„  rte  level  of  spending  (budge,  constrain.  A)  occurs  a.  Q"  and  C"  respecively 
However,  in  .he  hea,.h  plan  purchasing  decision,  .he  exac.  leve,  of  .hese  attribu.es  may 
no.  be  ob.ai„ab,e  in  «,e  se.  of  op.io„s  .ha.  compdse  fte  consumer's  fixed  choice  se. 
S.nce  .he  consumer  is  no.  able  ,o  oblain  fte  exac,  level  of  each  a..ribu.e  desired  Ae 
consumer  will  choose  .he  plan  fom  .he  fixed  choice  se.  ,ha.  is  doses.  ,o  .he  u«U.y 
max,m.zing  combinaiion  of  bo.h  attribu.es.  For  example,  .he  bottom  panel  of  Figure  2-1 
assumes  fte  same  amoum  of  expe„din,re  (budge,  consttaim  A)  and  fte  op.imal  plan 
represents  .he  prefen-ed  levels  of  convenience  and  qualily  (C  and  Q")  from  the  .op  panel 
S.nce  .he  op.imal  plan  is  no.  available,  .he  consumer  may  pick  any  Cher  op.ion  (i.e  plan 
A.  B.C. or D). 

Consumer  Choice  In  The  Presence  of  Uncertainly: 

Because  one's  fuiure  heal.h  s.ams  and  medical  care  requirements  are  usually  not 
known  w,.h  certa,n.y.  economic  .heory  generally  models  .he  consumer  as  maximizing 
expeced  utility.  Expected  utility  theo^  recognizes  that  there  are  various  possible  "s.a.es 
of  the  world'  and  that  the  utility  associated  w.th  cer.ain  producs  (or  their  attributes) 
depends  on  which  states  of  the  worid  are  realized.  Expected  utility  theoty  is  conducted 
by  defimng  subjective  probabilities  over  the  likeUhood  that  any  given  state  of  the  world 
wll  occur.  Expected  utility  theory  is  appropriate  for  the  choice  of  health  plan  since 
consumers  must  forecast  fi,mre  health  care  needs  in  order  to  weigh  the  uncertain  value  of 
healih  plan  aUnbu.cs  against  the  certain  loss  of  premiums. 

Adverse  Selection 

The  utility  of  a  health  plan  may  also  be  a  function  of  individual  characteristics 
(such  as  age.  gender,  and  health  s.a.us)  as  well  as  plan  specific  charac.eris.ics.  However 
.nd,v,dua,  charac.eris.ics  en.er  fte  u.ili.y  ftnc.ion  because  .hey  may  infiuence  .he  manner 
m  wh,ch  plan  charac.eris.ics  are  valued.  For  example,  gender  may  mfluence  .he  utility  of 
a  health  plan,  not  because  gender  enters  the  utility  ftnction  directly,  but  because  gender 
may  mfluence  the  extent  that  certa,n  plan  characteristics,  such  as  flexibility  of  provider 
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choice,  are  valued.  Continuine  with  the  ev,m„T. 

Ihan  men    „„,  k  ,  "^  '    """"  """^  ^^^^^^  ™Os  d,ffere„,iy 

h^  men.  „o,  because  of  gender  per  se,  hut  because  the  abiUty  to  retain  one- 
Ob  tetncan/gynecoiogis.  is  differentia,,,  va,ued  b.  women  re,a.ive  to  men    SimiiarL 
...er  peopie  ma.  prefer  PPS  pians  (re,a.ive  to  heaithter  persons,,  wh.ch  t^Jyot 
unrestrained  provider  choice.  <*i'y  oner 

rere  J.;?:  ^^  '""  ^'"  """'^  ""'  "'  '""-""^  ^^  -— '  ^^-eHsttcs  is 

l;  :  *"  ^'^"°"  ^"^'  '"  '^=  "-"^  — -  '— .  and 

a  J  it  Of  asymntetnc  tnfo^ation  between  the  insured  and  the  insurer.    HCinger 

(U.«)  has  recent,,  reviewed  the  empirica,  hterature  on  selection  bias.    ,n  cmpiHc^ 
stadies,  selection  bias  should  be  modeled  bv  inter,.,- 

health  nl,n  eb       .    ■   ■  ^*  """'""  'Characteristics  with 

calth  plat,  charactensttcs.   Specified  in  this  manner  the  coefficients  on  the  interaction 
.enrrs  ,™v,de  use.l  .nfo^ation  such  as  how  older  or  .ounger  people  differ  m  ^ 
sens,t.v.t.  to  out-of,oc.et  premiums  or  how  the  abilit,  to  choose  one.  provider  i 
valued  d.fferential,  b.  gender.   Bntered  direct,  tnto  empirical  models,  the  coefT.cl 
»  .cse  vanables  s.mp„  provide  descriptive  info^atton  as  to  who  enrolls  in  wh^^ 
^es  Of  Plans,  but  the  stntctura,  reason  as  to  why  these  indivtduais  are  attracted  to  certain 
plans  remains  unknown. 

2.4  Employment  and  Health  Insurance 

A  study  of  health  plan  choice  would  be  incomplete  wtthout  a  discussion  of  the 

.™pl.cat,ons  Of  employer  sponsored  health  plan  coverage  since  almost  two-th.rds  of 

pnva  ely     3ured  Amencans  receive  health  tnsurance  through  employer  sponsored  health 

benefit  plans  [GAO«E„S-97.35J.    The  prevalence  of  employer  sponsored  insurance 

overage  comphcatcs  the  theory  presented  above  and  po.ent.al.y  biases  the  esttmates 

provtded  health  plan  coverage  and  the  impact  that  it  has  on  health  plan  choice 

As  Ooldstcn  and  Pauly  (1976)  firs,  suggested,  the  fact  that  many  employees 
«ce,vete.rhea,.h  insurance  benefits  through  empioyer  sponsored  plans  .s  probLatic 
for  .™ctura,  models  of  health  plan  choice  because  it  sc.es  to  lim.t  the  set  of  plans 
avatlable  to  employees.   Given  this  limitation  i,  is  difficult  to  Icnow  whether  empirically 
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serve,  cho.ces  .p^en,  one,  ^e  undertyin,  preferences  for  hea.tt,  p,a„,  „.  „„e, 
P  eference.  f„.  p,a.  eondiHona,  o„  .he  .es^c.ed  choice  se..  S,a,ed  .<fe.„„  Heal, 
P^an  cHo.ce  ,s  no.  necessan,  e.o.enons  .o™  .e  .o.e.s  cHoice  of  e„p,o.e.  .  .1 
the  employer's  Choice  Of  plans  to  Offer. 

GoMs.ein  and  Pau,y  add..  «,.  issue  by  ™„de,i„,  ^oup  heaUh  insurance  as  a 

ii: :  7  "" """ '"'™ — "^  -'■-  - — -^' 

e^™n  .,ecHo,cese..obeoffe.ed.  Pore.an,p,e,e„p,o.e.n,a.off„^ 
plans  .ha.  are  co„s,s.en.  wi.h  .he  median  preferences  of  workers,  or  plans  .ha.  are 
cons.s.e„.  wi.  son,e  o.her  ,oa,  such  as  „in.„i.„,  .he  .o.a,  cos.  of  p.o.id,„       ^ 
~  The  n.e.hod  chosen  can  po.en.ia,,.  .„pac.  es.,n.a.es  oh.ai„ed  .0™  eU 

:i  r^' '"  ""^'^ '"  ^"^'"^"^ """'-  — ■  -  --  P- 

a.mbu.es  .f  .he  employee,  .os.  p.efe.ed  p,a„  is  no.  included  in  .he  choice  se, 

Unfortuna.e,y,  due  .0  a  shortage  of  appropriate  daU,  .here  are  ve.y  few  smdies 
ha.  h       e^a^ined  .he  ^agni^de  of  «,s  hias  or  whe.her  cpioyees  choose  en,p,oye. 

wo*  .ha.  has  exannned  .he  effec.  of  hea,.h  insurance  on  lahor  supply  and  wo*er 
nro     .,y  [Buchn.ue.,er  and  Va„e«a  [(,997,,  (,995)],  Cooper  and  Monhe,.  (,994),  C„..on 
(99,),  Gruber  and  Madrian  (,994),  Madrian  (,994),  Monhei,  and  Cooper  (,994)]  and 
s.ud,es  .ha.  have  looked  a.  hea,.h  p,a„  offe™,  by  e„p,oye.  .ype  [P.o„.sin  (^997) 
Cooper  and  Schone  (1997)].  ^        1. 

2.5  Alternative  Models  of  Consumer  Choice: 

I''  "-^^i-  -'=  f-  -P-W  u.i,i.y  .heo.y  can  become  ,ui.e  complex,  and  even 

pron,p.ed  so^e  scholars  .0  argue,  based  on  empirical  observation,  .ha.  consumers  ™ay 
no.  ac.ua,  y  ™alce  decisions  tha.  are  consis.en,  with  expec.ed  u.ili.y  ,heo.y.  Al,en,a.ive 
mod*  of  decision  n.ak,ng  were  s.i™ula.ed  by  Herbert  Sin,o„.  (1959)  .heory  of 
Bounded  Ra.,ona„.y.  S™on  argued  .ha.  consumers  do  no.  always  op.i„i.e  when 
nralang  decs.ons  bu.  ins.ead  •sa.isf.ce'.  nteaning  fta.  consumers  are  ra.iona,  in  their 


17 


decision  making  process  but  often  stop  short  of  seeking  th.  .  r     ,     ,    • 

.„„.,    •  .  ^'"2  ^"^  °Pt™al  solution  due  to  time 

mahng  led  „a„y  .hCars  .„  examine  e^pWca,  evidence  in  search  of  n,ode,s  used  by 
_s  .n  .e  decision  „a«n3  process.    The  models  described  in  .He  economic! 

rr;zr  t  t"'  '"^-^^  '^■"^^"  -^ '— ^  --  — o. 

make  judgments,  and  ultimately  make  decisions. 

fteory   (PT)  „h,ch  was  developed  by  Danie,  Kahncn,an  and  An,os  Tversky  (,979)    PT 

^beenapp,ied,o„ode,sorbea,d,p,ancbo.cebyM.,„isa„dHo,™e.<,9S.,jH.^ 
(989).  The  ™pe,„s  behind  .he  development  of  prospcc.  «,eo.y  was  cn,pirica, 
2~  .a.  consnn.e.  .end  .o  vio,a,e  ..ec  of  .he  n,a.n  .ene.s  of  e.peced    . ^ 

s.a.es  Of  weaitt,.    However,  empirical  observa,ions  ind.ca.e  .ha.  consumers  so™e.in,es 

n,a.echo,cesbasedon  .he  vaineof  deviations  .on,  cu.en.s.a.cs.a.he..han  .he  vaine 
na^.eahposi.io„s.  second,  e.^^^^^ 

1m  rrr  t*  """" "  ^  ^"""^"^  °^  *=  --'^ — 

mu..p  ed  by  .He  „.,„.,  „nHese  ou.con,es.    Howeve.  empirical  obsc™.ions  ind,ca.e 
.ha,  .„d,v.dua,s  .end  .0  weish.  o„.co™es  by  ,Hei.  p.obabiH.ies  wi.h  .he  we.h.s  no 

Talt  1"":  °"^-  '"""•  °~  ^"  '""^"->  -  -  ™—  -in 
.        o  on.co„es  (o.  a..rib„.es)  .ha.  a.e  ™e.e,y  p.„bab,e  a.e  ove™c„hed  sns,es.in, 

.he  C^e  va,ua.,on  a„ori.hn,  is  diffe.c„,  fto.  expec.ed  „.„i.y  ,Heo,.    ,.  is  .ua,, 

n,d.ha..nd.vidua.sa.eHs.ave.e,n,p,yin,aconcavc„.i,,ya,„c.io„e.hibi.,„,,H       ■ 
rop  r.y  of  d™.n,shin,  ™a.,ina,  n.ih.y.  Howeve.,  e^piHca,  obse.a.io„s  ind.ca.e  .ha. 
people  „ay  be  risk  averse  in  some  domains  (dim,nish.ng  marginal  „.,H.y)  and  risk 
seek,ng.n  others  (increasing  marginal  utility).  This  leads  to  a  "value  Unction"  that  looks 
different  from  the  s.andard  utility  taction  as  iUusirated  in  Figure  2-2 

Prospect  theoo-  assumes  that  the  decision  making  process  is  comprised  of  nvo 
Phases.  The  editing  phase  consists  of  a  preliminaty  analysis  of  the  offered  prospects 
(choces)  and  a  comparison  of  the  attributes  of  the  offered  prospects  w,th  a  reference 
POtnt  (..e.  w,th  one's  cu.e„,  health  plan).    The  editing  phase  leads  to  a  more  simple 
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™a«„„  Of  .Hese  prospects.    The  valuation  phase  assig.  va,ue  .„  .he  t=.ai„i„3 
2~„,  .0  a  .Value  «.«.„..  which  a..e.  .o™  e,ec..  u«H..  .  .o^ 

outcomes,    instead.  ce„a,n  outcomes  (attributes)  receive  „„.e  weight  than  uncertain 

outcomes  a.  not  valued  in  te^s  of  the.r  nna,  ,eve,s  as  in  expected  u.iht,  theo.  hu.t 

eva,uated.eithet,ainsoHosseste,ative.oa.retencepoi„t..p.ctic'his:r^^^ 
r  —  -^  -  -u^ed  in  a„  domains.    Instead,  PT  allows  consumers  to  he  ris 
averse  .„  the  domain  of  ,.ns  and  ris.  see.in,  .n  the  do^atn  of.osses,  cons.stent  2 
emp,ncal  observattons  according  to  Kahnentan  and  Tversky. 

The  differences  between  PT  and  utiUn,  fu^^ 
TT  ,  "*'''^y  ^^^""^y  seem  theoretically  plausible 

However,  the  practicai  test  of  the  use«d„ess  of  PX  depends  on  whether  or  no  ,  chang^  ■ 
^e  «r  ,n  which  hea.th  pl»  choice  is  modeled  and  the  estimates  that  are  obtaine 
.o™  these  ntodeis.  PT  has  been  applied  to  „ode,s  of  hea.th  p,a„  cho.ce  by  Mar,uis  J 
Hotaer  (1,36,  and  EUis  („s,>  with  both  stud.es  reporiing  signilicant  d.Lre 
between  models  that  account  for  PT  and  those  that  do  not. 

The  fundamental  manner  in  which  emp.nca,  models  of  PT  differ  from  empirical 
ntodels  of  expected  utility  theo.  is  the  nature  ,n  which  the  utility  tUnction  is  specified 
For  exampie  Mar,uis  and  Holmer  estimate  models  of  health  plan  cho.ce  ,n  w  ich  the 

r:  !r  t:  ' "  ^^"^  -  '^ "  --  - '---  -  -'^  ■•»■ — 

ZZT^-     •    "''  "  ""  '°  '"^  ^^-"^■^  *-^*'=  —  <^)  "-  *e  Plan 
em.um  0,)  m.nus  out-of-pocket  med.cal  expenditures  associated  with  plan  j  (c,  as 

."-a.ed  m  equation  («,.    In  models  that  inco^orate  PT,  equation  (.3,  .s  re  lacJ  hy 

an     exp^ted  value"  equation  similar  to  that  presented  ,n  e,uat.on  (2-4).   E^uat.on  (2-4 

aes.eexpectedval„eofplan..ope^ 

a,n  .fference  .n  the  out-of-pocket  premiums  of  the  two  plans  (h.-^  plus  the  expected 
alue  of  the  d.fference  in  the  out  of  pocket  expend.tures  associated  with  the  two  plans 


po*.rpS;:s:„T' '""™'  *°'"  '=•"'=- "°  ■'^^^  p"-  ■^' 


vary  on  premiums  and  out-of- 
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(2-3)     En,.  =  I.  p .  U(n,j)  where  n^j  =  y  -  h- .  c,. 

(2-4)     Ev,„  =  V(h,-h,.)  +  2:.p,V(e,-e,)    '     '  ' 

Two  things  should  be  noted  from  eauation  n  a\     x:-    .       . 

irom  equation  (2-4).     First,  and  consistent  with 

rospec.  .Heo.,  .e  va.ue  .„c«o„  .  deHne.  as  ,.„.  („  Ws,  .  „o„.„e.ca,  ca. 

-™p.,on  .,a.,ve  ,„  a  ..„„ee  «  p,a„,  „,.  .Han  .„a,  ,eve,s  o,  „o„.™e.,ca, 

™po„  as  .s  ,he  case  in  equation  (2-3).  Esse„.a„y  .Ke  ,ai„  („.  ,oss,  in  „o„-„e.,ca, 

consun,p„„„  assoca.ed  with  p,a„  J  when  plan  k  is  U,e  reference  plan  ,s  ecua,  .„  U,e 

express,o        e,ua.i„n  (2-5).   Seeond,  and  „„s,  i„po„3n.  f„.  es.™a..on,  is  *a.  „n,i.e 

e  u.,„.y  fi,„c.,„n,  .he  value  ftncion  is  no.  assumed  ,o  he  globally  concave  bu.  i„s.ead 
.3  assumed  .0  have  an  al.en,a.ive  fonn.  For  example,  .he  value  fi.nc.ion  used  in  «,e 
emp-nca,  wo*  by  Marquis  and  Holn,er  ,19S6)  is  i«us.ra.ed  in  Figure  213.  No.e  .ha.  .he 
value  mncon  .akes  on  a  differen.  fi,nc.ional  fo™  depending  on  .he  value  of  g,  as 
."us.n..ed  ,n  .he  graph  and  a,  .he  bo„o„  of  Figure  2-3.  Marquis  and  Holnrer  cho^lhis 
.pec.  ca.,on  so  .ha.  i.  implied  ris.  aversion  for  posi.ive  gains  (g,,  >  o),  Hs.  seeding  for 
small  losses  (g  <  g„.  <  o),  and  risk  aversion  for  large  losses  (g,„  <  g"). 
P-5)    g*  =  K-n„)  =  (h>-l^)  +  (e^.e,,) 

Estimation  involves  firs.  es„n,a.ing  g„  for  each  al.ema.ive  in  ,he  chooser's  choice 
set.  and  .hen  es.in,a.ing  .he  value  associa.ed  wi.h  .ha.  a,.ema.ive  given  para»e.ric 

e,ua.,on  (2-4,  can  .hen  he  used  .o  es,in,a.e  nrodels  of  heal.h  plan  choice.    The  rea, 
d,fference  bCween  expec.ed  u.ilily  .heory  and  PT  is  .he  d,fference  ■„  .he  func.ional  fom, 
be^een  ,he  u.ili.y  „„c.io„  and  .he  value  a.„c.ion.  However,  discre.e  cho.ce  models  of    ' 
u  .h.y  max,miza.io„  can  .nclude  variables  ,ha.  represen.  differences  in  ,he  values  of  plan 

s.mply  a  fi.nc,io„  of  how  i.s  a„nbu.es  differ  fVon,  .hose  of  .he  reference  plan.  Therefore 
d.frerences  .n  es.ima.es  bCween  .he  nvo  .ypes  of  models  depend  on  wha.  is  assumed 
abou.  rrsk  aversion.  The  appropriate  model  for  es.,n,a.ion  w,l,  depend  on  .he  research 
ques..on  .o  be  answered  and  empirical  evidence  regard.ng  consumers'  preferences  for 
nsk.  S,nce  .he  pnmary  research  ques.ion  in  .his  dissertation  focuses  on  the  co.ela.ion  of 
healih  plan  choice  wi.h  plan  attributes  at  a  point  in  time,  rather  than  on  plan  sw.tching 
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from 


one 


year  ,o  fte  nex,,  empirical  models  based  on  expected  udlity  are  sufficiem  for 
the  analysis. 
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Quality 


Q* 


Convenience 


♦    PtAN. 


t  OPTIMAL  PLAN -NOT  AVAILABLE 


♦  PLAN  B 


♦  PLAN  D 


Convenience 


Graph  in  top  panel  taken  from  Nicholson,  M.croeconomi, 


c  Theory,  3rd  Edition,  1985 
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Figure  2-2:  The  Value  Function 


Value 


Losses 


Gains 


Graph  taken  fromKahnemann  and  Tversky ,  1 989 
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Figure  2-3:  Marquis  and  Holmer's  Value 


Function 


Value 


Losses 


Gains 


V(g)= 


l-exp[-a,g]  if  ^0 
-l(-exp[a2g]  if  g*<g<0 

-I(  l-«xp[a,g*]+(Uxp[-a3(g-g*)])  ifg<g* 

Where  a=  risk  parameter 


Graph  taken  from  Marquis  and  Holmer,  1986, 


page  8 
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Chapter  III 
Review  of  the  Literature 


Den„is  P.  Scanlon,  Michael  Cher„e«,  Judith  R.  Lave 


Abstract 


health  plans,  and  toat  selection  effeets^TnoTlanr  H  '°"'  ""^  '"•^'">'  <"■  '^'"P^^g 
mdividuals  use  information  other  S  priceL  ^H  ""'  ""  ''  '"°™  ^"o"'  "^  ' 
summarizes  the  state  of  knowledgelout  howtd  f?  "I"^  """=''■  ™-  review 
plans  and  ouUmes  an  agenda  for  fiSre  resliJI  ""*'  *"''="'  ^""8  ''='"»> 

w^:?ef;'^.t::i? -^ce^^-^^  -■- - -^  —t  .ven  the 

er=:trh:;h7an^z-^^^^^^^ 

other  than  price  influc'n  e  ^rch   ^  "^^^^^^^^ 

.nterac,  with  primaty  variables  in  th^rci.^nm,"?- '""*'"  ^"*  ''  ''^^'»'  ^"""^ 

populations  differ  from  one  another  in  terms  ofT         •'-  ''™'°'''  ""''  '"'*  ^P='="'"= 
to  these  different  types  of  variables  "™^  °'^*='^  ''=^""  P'^  choices 

3.1  Introduction 

The  health  care  system  in  the  United  States  is  undergoing  a  major  transfonnation 

"^"^  '  ~"^«'<=-hIe  literature  has  developed  on  the 
cessa,  steps  to  ma.e  this  strategy  „or.  (IMS),  a  .eystone  of  that  stra  egy  .s 
-»p..on  that  Wumers-  can  ma.e  mformed  cho.ces  based  on  the  costs  anr^ua; 


27 


Darticnl.      V,  •  ^'-    ^'''''°"  •''"^  ^'^^"^^  ^hen  individuals  with 

lunucnce  nealth  plan  choice.  First  thp  i  n^*  n 

Med,c.e  beneficiaries  ,„  .JTS  H  ^""^^^'^  """'^  '"  """""''' 

enroll  in  managed  care  plans  or  to  open  Medical  Snvinac 

Aocoun.  CH  5S,  5.,  Howeve.  ,He  ove.„  eco„o„.e  i^p..  onHel  poul      IZ 
.0  Precc.  w,.Hou.  ^oo.  e^pMea,  ev.=„ee  a.ou<  «,e  beneficial,  sen..^ 
—  pnces  an.  o.e.  p,an  a.«..es.  Secon,  .He  pHva.e  see..  Ha.  en,! 
s«ee,  .0  ac„eda  n,ana,ed  ca,e  p,ans,  and  .o  develop  .pen  ca.ds  on  p,a„  sCe 
process  ana  o.con.es  (.,  57,  Howeve.  ,„,e  is  ..own  a.ou.  How  .ndila.s  w"  ^ 
such  infonnalion  in  making  decisions  (la.  55). 

This  review  .un^anzes  fte  s,a,e  of  ,a,ow,edge  abou,  how  individuals  make 
choices  among  health  plans  We  set  forth  ,  .„        .    , 

examine  .„       .    ■•  *'*' '"""^^P*"^' """^l  "f  health  plan  choice  and 

exam,  e  some  decs-on-hased  models  ,ha.  provide  .he  .heore.ica,  backbone  for  .he 
"-es  found  m  .he  empirical  l..erature.  We  .hen  review  .he  evidence  found  in  . 
^  ature  on  heal,  plan  choice.  Kin.,,  we  examine  .he  use.lness  and  appropria.el 
or.hecutren.„.era.ure  for  policy  analysis  and  outline  an  agendaforl^turerLch. 

This  paper  focuses  on  the  choices  that  individuals  make  from  the  options 

offeree^.  The  h.erahtre  on  this  .opic  is  sparse,  yet  this  is  an  extremely  tmportant  .ssu 
-e  emp.yer  health  plan  offerings  may  infiuence  or  be  dete^med  by  the  .^ 
workers  who  are  a..rac.ed.opar.icularemployers(22),  or  file  mohil..y„femployeer 


health  insurance  plans.  "'^^^  "^^'^^  ^^'"^^"^nce  Organizations  to  indemnity 
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between  firms  (24, 45). 
711  T°  '?  ""'"^  "  '""'^"  ^^^°""'  °^  *^  '^"  -^-  -"  '-e  decision 

2---^iUo.„„noo.a.«.eH..a..o„p,a„„,eH„,a„.cHo,ceLe.r 
Medicaid  program  (19). 

3.2  A  Conceptual  Model  of  Health  Plan  Choice 

fVhat  Does  One  Buy  n^hen  Choosing  a  Health  Plan? 

Historically,  the  health  plan  market  was  dominated  bv  f.e  ^ 
.    ,        .  *"  uuinmatea  by  tee-for-service  (TFS) 

It:; "  '"'"'•  "^^  ^"^  ^"^^ '"  *- '-  -  -"-  p-  0 

Gee ir.     ^'^^  ^°™'"  ""  '"'  '""^'^  ™  '^^'  --"-'  <^-  --  ^-H  o.e, 

-e.d  under  ,he  plans.    Thns,  choice  of  hea„h  plan  traditionally  ™ea„t  choosing  th 
-„se»en.  that  hest  protected  an  tnd.vidua,  .o»  nnancial  loss  in  the  even,  that  hel 
oa.  was  needed.  The  option  that  was  deented  hest  was  lat.e,  a  tUncion  ortudivtll 
nsk  aversion  and  wealth.  maivmual 

Of  Hearr""""''  ''^"  °"""'  "'"  '""-^  ""^^  """""^O  "'*  *^  --gence 

cirthr^  "'"^""^  ^"'  -  °'^=' "---  -  --  - 

omb,ne  the  financng  and  delivery  of  health  care  together  in  one  package  (2)   The 
.na^^ald-ffereneehetweenntanagedcareplansandtrad^ 
'S  that  the  f  mrer  places  restnctions  on  the  choice  of  provider  and  the  process  of  care 

Hencehealthplan  choice  is  no  longer  sin,pl,a„at.erofselecti„gas.sten,forf,„ancrg 
-.cal  care  hn.  instead  now  involves  an  a  prroH  decision  of  ehoos.ng  a  set  of  provl 

nds.ste™fordelive.ngcare.Sinrp,pnt,inan,anagedcareenvironn,e„,,the:ah.; 
P™v.<.s  and  characctics  of  the  dehve.  s.ste™  are  _.  .  .,  ..^.H 
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'>^*ton.BaseiMoMsforS,uiyi„gHeaUH  Plan  Choice 

Most  .„pirica,  studies  of  consumer  healU,  plan  choice  adop,  .he  neoclassical 
~  app.oach  .o  modeling  eo.„„e.  choice  »de.  nncenain^l,  .,  " 
approach  assumes  that  consumers  act  "rationallv"  wh,n       .-■ 

--.  -.  .at  the.  .e  co^^t  z  Z:^:::-^:^ 

under  .nsideration,  and  that  the.  care.,,  „ei,h  the  health  ris.  the.  Tl t 

.n..a,costs„fd,emed.calcare.ha.the.ma.consume.,tispos.tedthatcons„mll 

2  "'  "^'  '""  ''-'  '  ""'""^  «"^«°""  '^-  --  a  level  of  satisfZT 

dtfferent  poss.hle  standards  of  wealth  (or  health,.  Since  the  consumer  does  no.  II  « 

or    e.ft..„.heal.hcaredemandwi.hce„ain.,heorsheissaid.ochoosethe irp,: 
r  -—  expected  utilit.  a,  .3),  I.  has  heen  a  natural  extension  of  these  mode: 

benefits  packages  as  having  choice  among  physicians. 

related  tTpTa"  '''^^^  ""  '""""  '"'  ^  ''"'"""  "'^  *"'  ^"^"^  "=  inversely 

st  V    t       ""  ™""'"  '""'""^"''  ^"  """"""^  '-'■  -™-  ^"'  also  h 
si  ^^-^-"-"^  ™ri*-  -ch  as  income  (43,.  Purthenriore,  i,  is  a 

package  such  as  phys.can  cho.ce.  the  more  an  insurance  package  wi„  have  to  offer  in 

rms  Of  lower  premiums,  deductthles,  copayments.  and  so  for*,  to  induce  the  consum 
.0  purchase  a  plan  that  offers  less  physician  choice. 

The  staUsttcal  models  used  to  estimate  the  stntctural  paranteters  of  health  plan 
ch-  are  a  duect  extension  of  the  theoret.ca,  neoclassical  economics  pa^d.gn,  of  ut 
n.a^.™zat,o„.  Most  state-of-the-an  empirical  work  employs  prohit  or  logitTnalys 
-del  .He  p.ohahility  that  an  individual  will  enroll  in  a  particular  heath  pi 

2-ofp.cea„dotherpla„a..,hu.es.ha.arehel,eved,ohe.mportan.,n.h   dlL 
™ak,ng  piocess.  Th.s  class  of  models  is  approp„ate  for  studying  issues  of  health  pll 

global n,k aversion.  These a„,ho„  suggest tean ahe™,   ^  "["  ''""" '«'"'« " '«  «»»"» on 

appropnale  s^ce  „  a„„ws  consume.  S^ IZ.S^T::^^-::^^'""  *'°^-™^  ^=  ™« 
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2=se  -node,  can  p„vMe  i„si^,  ,„,  p„„,  ^,^,^  ,„^^  ,^^  ^^^^,  ^ 

enron™e„.„ve„a„..„,e„o.cha.getap,a„a«.u.es,e.,price„,ua,,y,. 

Tl,e  most  appropriate  methodologies  for  discrete  choice  analysis  are  the 

mey  allow  for  the  estimat  on  of  the  tradp  r^ff  k^h 

trade-off  between  pnce  and  other  health  nlan 

— s  .at  are  included  in  the  mode,  (such  as  conventence,  ,a,.ty,  etc,  ,n  sj  ie s^r 
hosptta,  cho.ce,  Oamic.  et  a.  (.0,  show  that  estimates  fiom  cond.,iona,  hoicc  model 
-  more  robust  .o  pe™,utatio„s  in  sample  .h»  al.en.a.ive  s.a.is.ical  .Reworks. 

Tl-e  conditional  logi,  assumes  .he  Independence  of  Lrelevan,  Aiten,a,ives  (IIA) 

o":r     :  "  "  '""=  "-^  °^—  »  «-  --  P-  .  .ndepeZ; 

were  added  .o  an  employee's  choice  se.  as  a  po.ential  option,  the  relative  probabilities  of 

2'y  '0  be  Cose  subs„m.es.  When  IIA  ,s  violated  the  condifonal  prob.t  or  nested  logit 

ofdependence  among  the  choices"  (34,  p.  70).  6  p   lem 

Statistical  models  that  omit  relevant  explanatoty  variables  are   subject  to 

™»  Of  .h  cho.ce  models  .ha.  have  been  es.ima.ed  include  only  financial  vanables  such 
.  p™  and  cosi-sharin,  re,u,remen.s.  Such  models  may  have  been  appropria.e  when 
FFS  .ndemnny  msurance  domina.ed  ,he  mar.et,  bu.  in  an  enviromnen.  in  wh.ch  managed 

qual,.y  or  convenience  may  produce  biased  estimates  (25). 
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Specifying  the  Relevant  Explanatory  Variables 

Studie.  of  health  plan  choice  have  included  a  hos.  of  variables  in  an  a«en,p.  .o 
2"^  .he  s.™c..l  „odel  and  ,o  explain  variation  in  health  plan  choice  (Tahle 
Thes  vanahles  can  he  classified  into  printa,  and  seconda,  variables.  Printl,  variahl 

chotce  the  scope  and  bteadth  of  benefits,  and  convenience.  Secondat,  variables  are 
^— cs  Of  the  individn^s  choosin,  .he  health  plans,  cha^cLios  o  Z 
envtronntent,  or  variables  that  are  exogenously  detennined. 

instan  ''^T  ^^""'^  '""""^^  "■'  "'^'  '"=^«'  °"  >""""^  v-^^Wes.     For 
..ee  sender™^^ 

■mponance  of  scope  of  benefits  covered  by  a  health  plan  (51,  For  exantple  sonte 

rrorsr.r^''"^"""™^^-"^-'--------:::- 

ones   obstetncian/gynecologist.   In   this   ca<;P    i\..   f,    a 

,      „  .  ''^'^'   *^   fundamental   reason   for   lack   of 

Tl^e   disttnction   between   printa^   and    seconda^   variables   ,s   cntcial    for 
understand-n,  the  hteratnre  on  health  plan  choice  and  selection  bias  and  even  nt^ 
ntportant  for  directing  pol.cy-relevant  ..nre  research.  Much  of  this  hterature  h 
.oou^ented  statisttcally  si^ifican.  relationships  between  seconda.  variables  and  L 

robab,htyofenr„IH„,i„apar.icular  health  Plan.  Theseconclusionsareofl,n,.tedva,! 
^  l.cy  tna^ers  however,  since  seconda.  variables  cannot  always  be  ™an.pula,ed  to     . 
chteve  pohcy  ,„a,s.  Instead,  what  is  re,u.red  is  concrete  evidence  on  the  t^portance  of 

^™a.vanablesaswe„asevide„ceo„.hen,anner,nwh.chsecondaryvarial,nterac 
w,lh  prtmaty  vanables  in  the  decision  making  process. 
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3.3  Evidence  from  the  Empirical  Literature 
Methodology  for  This  Review 


Table  3-2  lists  the  studies  included  in  this  review    9t..H- 


Evidence  on  Primary  Variables 
Price 


pnce  IS  measured.  For  examnlf  .„„.  ^  a-  ^ 

studies  use  .h=     „■      T  ""  '"'  '°'^'  ^'^  P""'™.  -"--s  other 

ud,es  us   tte  por„o„  of  ,he  premium  paid  expliciUy  by  ,he  employee  (hereafter  referred 

p^™™..e.ee:h:i::::;i:r::~--"-= 

sets  that  includes  HMOs  PPOs  anH  pf.    ,  "^       '  "  °''°'" 

differ  <!  ,  "'"'■  ™'''-  "-^  '>T==  °f  *°i«s  analyzed 

ff-  some  analysts  inelude  i„f„„,at,on  on  al,  alternatives  ,n  the  ehoioe  set  whl 

ritt: ::"  ^""^  -  ^^ "-°'"-  --■  ~  -  -.pec.:: 

altemattves.    In  th,s  review,  we  have  summarized  the  findings  on  nri„  K 

together  studies  that  model  comparable  choices.  '  '  '"""'"^ 
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Studies  of  plan  disenrollment/plan  sy^itching 

cove j:r;::::r:;ir  ^"""^  '^^' "-  --  -  =-= 

swi.che.  enrol,  i„  Save  J  '  "  '^  """^  ^^'^  "'^  ">  "■-  -' 

repose..  """""•  ^i-o,b,e„.p,a„  .w,ehi„,  s^dies  have  hee„ 

Buchmueller  8c  Feldstein  n\  r-^    _* 

u.ve... o.c.ro™. .::  :;,::  r  r™™' "'  ™  ^'  ^-^ 

;--.  -e.  .„  p.,„, ,.  ,„  :r:::r :;i::r:  -^  - 

fixed  amoun,  se.  equal  .„  ,he  lowes.  price  plan  Plan  .   ■,  .  """"*  ' 

-  en..e  .an,ple  and  ..  HMO  enrl:  ^r^^^^^^^^ 

(Single  coverage.   ^v„-perso„  coverage    J'/""*  °' ""^"-"-■« -egories 

™odeledasaiu„c,ionof.hech  '  """'^'-  ""  ^""^"'"^  *- 

mncon  of  Ihe  change  ,n  employee  confribu.ion  benveen  .h.  h. 

<.en,ograph,c  charac.eris.los  of  .he  employee,  charac,er.s..cs  of  .he  hlr;  T 

vanable  indicating  which  nbn  th.         ,  ^    "^'  ^""^  ^ 

ig  wnicn  plan  the  employee  was  enrnll^H  \r.  a    ■ 

Buchmneller  .  Pelds.ein  found  .ha.  .ndl  Iduals  f  c^  1        ""        """"^  ""• 
mon.h  were  abou.  five  .taes  as  VV  ,  "  '""""  "'  *">  P=' 

Long  et  al  (32)  estimated  a  model  of  HMO  h" 
three  HMOs  and  27  e      ,  •  ^^ ''^'"^"""^^"^  "^i"g  1984  data  from 

HMOs  and  27  employers  m  the  Mimieapohs-St  Paul  area  Th.    f      .  . 
month  increase  in  relative         ,  ^  ^°""^  ^^^  ^  ^^  per 

urease  m  relative  employee  contributions  around  fh. 

disenrollment  rate  from  4  2V.  to  1  ,V    tk  ""  ""  "^"'  ^'^ 

..*:r;:';2:;:::::;r-"' ''■■■-■"- 

university  of  California  employees  would  be  more 
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™y  incase  .  ™.  .  JJ"     "'""^^  '"'^'•^^  '^^'  ™°  ^'-— ' 

ouuaiuuie  neaitn  plans  are  made  avaii-iKi,.  * 

example,  steams  &  Mroz  r53aWn.lv    h    i  '"' ^^'^^^'■s  ^f  the  population.  For 

SoC^ea,.  Ma..e„a„„  o.a..l  .      1     1:^  ^r' '"™'   "" 

Studies  inhere  plan  alternatives  are  identified 

all  of  the  plans  m  an  individual's  choice  set. 

rela.,  e  p,a„  pre^^s  and  other  demographic  and  hea„h  plan  charac.eris.ics  The  r 
model  examined  .he  choice  of  om         ,  narac.ens.ics.  The  fust 

Choice  of  240  employees  who  chose  be^veen  FFS  and  HMO 
coverage.  The  second  model  examined  .he  choices  of  ,h„.  , 

behveen  a  hifh  »nH  i  •  employees  who  chose 

nenveen  a  high-  and  low-option  FFS  indemnilyplan. 

Shor,  &  Taylor  found  .ha.  .he  probability  of  plan  emollmen.  is  inversely  rela.ed  to 

in  a  high  !r  '"  ^"^'""^  ^°""^''""°-  ^^  *=  ^""^^  ^-ecn  e^olling 

.n  .he  relative  difference  in  .he  amiual  employee  contnbution  of  an  HMO  <relat 
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'o  a  high  „p.io„  FFS  Plan,,  ,he  ,i,e,iho„d  of  e.„„„e„,  dropped  by  2  ,y 

a  drop  of  5.3%  for  the  decision  to  enroll  in  »  h    ,.       ■  ""  '°'"'""''' '° 

-■--  '--=  •"  -  -OP  j;;rpi:rs;:r;'r*"^™"'^ 

difference  in  pHee  sensitivi,  „,  he  due  to  he  act  t      h1         .""^  "^'  "' 

cHoiceofph.3icianandde,ive.a.an,en,enta.„e,rnIo;:r  "^^^^^^ 

medical  care.  "  """"'d  of  financing  the  cost  of 

Baninger  &  Mitchell  (I)  analyzed   1989  data  ft„ 
ntanufacttulng  f™  „ho  were  offered  a  cho       K  ""'"^  °'  '  '"'' 

-d-iona,  PPS  Plans  that  varied  inlltjrd  '  """"'■"  "'^  '^° 

-  -  antho.  conclnde  that  heahhri:  r.^,::  ^  --  -- 

report  pHce  elasticity  estinrates  in  the  ^ge  of  .0  ,  ,o  0  2  """•  ""  '"^^ 

that  the  majority  of  those  m„V  Specfically.  the  authors  found 

J     .y  01  those  moving  away  from  the  traditional  FF<5  ni 
h.gh-premium  prepaid  plan  offering  low  cost  shanW  ""'"  " 

priced,  lower-coverage  FFS  plan.  '™"'°"  "'^''^=  '°  ^  'ower- 

Wclch  (60,  used  1981.1982  data  from  the  Bureau  of  Labor  Staf  ,■ 
survey  of  employee  benefit  plans  to  estimate  own  and  cross  "' '^  "."^'■^"^^  ^-l 
for  Prepaid  Oroup  Practice  (PGP,  enrollment.  The  1  oZ  "'  """"^ 

dependent  variable  was  the  „.       ,  ^"'  ™'  ""^  <"'""■  and  the 

-  B.iana.0.  ZZ:;!:::::^^ '^^^  ^^  ^^^^^^ - 

conventional  FFS  plan  and  the  PGP  dedu«ibts  ""'""""'^  '"'  '^''  "' 

.-,copayments,andwhe.herthep;:::::::~7-^^^ 

Since  analysis  was  done  at  the  f™  level  We,  H    ,  '"""'"'°"  ''™«^- 

industi,  group  and  regional  marJc  a     ,  '"^'""^  '''''''  ™"*'^^  '^^  ^ 

market  share.  '"  ^'""'="^"=^  «'^' ™y  have  affected  finrt-level  PGP 

Welch  estimated  own  price  elasticities  of  Prp  .     „ 
contribution  to  be  -0.20  in  the  shori  run  J  1  "'  "  '''  ™^"  '"""°^« 

for  .he  Change  in  the  probabili^  of  P^l  f     t         "  """'  '"^^  ''"  ^^"^"'^^ 
--— onwereestimatedlbeoT;:r9:::C^^^^^ 


36 


option  wa.  chosen   How  ■  "™  ""  '""='  *=  ^C  or  VHP 

ofcoveraserrr    :;■  "^"""^^^"^■''^*^''=^---'--'-- 

i^c^easei^Z::        """^™^^--'^^^^^^^^^^ 

— e, ..  „. ...  ,„..  .z  :ti::rr  ""^^ "  ^^-^ 

.0  induce  ,.,e  „™.e.  or.He  u„,..ed  .o  ,.JZ2^t7:  "  ^^  ™"'" 
because  ..  sug,es.s  ,ha.  pnce  i„cen.ives  ly  no  .J  ^  I  '  "  """'°""' 
—  .0  vo,un.an.  pu.Hase  Hea,.H  insulr:  cC; '",  TT'  ^ 
ttose  Who  are  already  insured.  '"  ^"'"S'-'S  >he  plan  d,s.nbu.ion  of      . 

M..ea::;;i:::::~ ::.-  ^  -  -  --  a. .  „™.  .„ 

nes,swerede„„ed<o„eco„s.s,e  :  ,  pr:;;:  7"\°""*  ^'^"  *■"■  -° 
-nin,  hea,.  p,a„  „es.s,  PCd.an  ZZlTT""''"'""^'''-'''' 
models  and  found  th.t     ■  ''P''"''  conditional  choice 

HMO  eJu"::r  ^ '~'  ^^  °"-"^ "-  --  -  - 

appeared  .o  be  nrore  sensuive  .o  employee  con.ribu.ions  than  were 
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supplement  health  insurance  „,,      t  '  "'^  enroltaent  in 

been  e.a„,ined  „e  Z^::^         T'^^  "''"'^'""-''^  •"-  "-^^  -^a,  have 
^"PP-en.,  ^^.JZ^^^  "*'-  '"--  -'-)  -  ^«ca, 

--an^eopajn^j.;:::::::— 

were  Hke„  .„  .hsidi.  ,he  purZ  of  ^^^^      ^'  """"^  ^""'"^^'^  -^"o 

measure  as  an  e.p,ana.o.  v: ^  iljT  T'  "'"■  ""^  ^""'^  "^=^  *'^ 
P0.ie.  The  «n.n.s  .„.!  !  l^T  T'^  "  ''™'"^  ^  ""- 
supplemental  policies  is  posif    ,       7  ""'^'"^  °'  °™"«  °-  "^  "ore 

e»p.o.e. J. j:::::r^^^^^^^^  --  -^  - — .h.  one. 
-,aie.os.to::r  :~:tr — -''-  -  -^^ 

of  a  full  supplemental  health  „,,  .  '"""""'  *"  P™''*il'ty 

--nelaUestiroCr^^ 


Quality 


The  concept  of  quality  has  only  recentlv  f.ir 
indwMual's  decision  to  enrol,  in  a      .  "  '"^'"^  """"^  '"  ^^^ 
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For  instance.  Rice  and  colleagues  rsm  ™„h  ,  .  ,. 
eligible  individual  who  purchased  a  su  T  """^'"'^  "'^'  '  "'<''-- 

-••effec.ive"o..hi/J:,!:l"T"''^'"'"^""'"^°'''^  "-"'>-'■- 
'gn  quality   Plan  where  the  effectivene..  of  .    i 

Recognizing   the  bias   that  may  result   ft„„ 

explanatory  variables  such  as  gual.tv  /  °"""'"'  ""°''""=''  "'^™' 

'IS  quality  from  models  of  health  ^u      u  • 

proposes  treating  quality  as  a  latent  variable  when  genel  "'  "^""^  <'^' 

O-iity  is  available.  „a..s  uses  data  obt.„ed  J  a"  7         ""  """^^  ^"" 
Medicare  beneHciaries  in  the  M,nneapolis-St.  PauUre    Tb  ^""^  ""^"^ 

:  -  -  -ortance  or  spec.Hc  health  plan  J:::::::7r ''"'''"'"'' 
shanng,  convenience    benefit  ..  ^  ^"  P"^^  ^"d  cost 

conte.  or  Choosing  a'  Herhirr:  ''™'''"  ^^  ^  ^"'^  "^  -e,  ,n  the 
-een  tradittonal  Me  I  Ir::  '  '""'  ™"  ""'^"^  ^'^  *- 

andmanaged-careMedicarecovl;  ^"^^^"^  "■"  ^  "^^'-''  -^P'-"'. 

-et:'r::r:::r:rrT-^'----°" 

elderly  perceive  managed-care  options  to  be      V  "''  "^^^  '""^  ""'  ''' 

-icare  .s  option  with  a  Medi/ap  zrr::::;:.  Td "  ''""""^' 

quality  as  a  latent  variable  significantly  cb,         .  '  '"''  '"=""""8 

variables  are  not  included  in  tfe  !„;    „        !        "'"'^^  *''""  "^="  '^^  ^^'"^ 

model.  Han,s  therefore  concludes  that  it  may  be  better  to 
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-lude  noisy  measures  of  ,uaHty  in  Models  of  health  ola      H  • 

^"^J'ty  at  all.  '^'"'*  P^^n  choice  than  no  measure  of 

The  problem  with  most  of  the  existina   .  a- 
-O'es  d.ec.„  exa„„„e  .e  e  J„  TJ  7  "' "'"'  ""  ""*  "'^  ^'■°'--  ^^ 

conclusions  abouuhe  possible  „„,coI„r      ,'""'  ""  """^  '"^'"*  ^^  '•■™ 
-  Of  co.pa.a,ive  i„r„™a.i„„  o„  Hea,,  ^J^,  """"^  ^""^^^  ""-  ""  »— 

Heala  plans  generally  differ  widely  in  fte  H.„        . 
enrollees  in  choosing  providers.  HMOs  in  gl    ,  """'"'^  °'^'^^''  '° 

-"on,  ftey  have  c„„.racCed  KFS  pli  d  "'""  ^'"""  '°  '"^  ''™^''-  -"" 

often  have  established  relationships  wiih  l"^''-  "'"''™"-  '""'"""^'^  "^  f™"'- 
-anscd  healih  plan.  However   deCetT '^' "''' ''^^""  ^'^^  "^'^ '^- 

-■'^-"-— p-^ch^eewLrod::::^^^^^^^^^^ 

cung  nealth  plan  enrollment 
One  exception  is  the  study  by  Feldman  et  al  ri6^      .•  . 
model  of  health  plan  choice  where  the  tw  '''™''''^  ^  "^^^^^  ^°git 

'-^°-----er.;e::::::;r""""^^""'--^--- 

-e  liWy  ,0  shi«  enrcees  .o  plans  If  '"  ""  '"  "^  '""'  "'^  "- 
-.Sesting  .ha,  p.an^  with  restricted  !  T  "  ^  ^""^'^""  "^  P^"-  cho.ce, 

----- .ed::;:::r:r^^^^^^^^^^^^^ 

-ale  Of  provtder  choice,  i,  ,s  diff,cu„  to  d.ec,lv  de,  ^  ^""^  '"""""*  ^ 

""*-""■---" ---a.  v::;::r ;:"--- ---- 

--  ev,dence  that  Cose  perso         it"^^^      "'  --'=■  '^  ='  ^  (30) 

--e.a,....nd.ha..heC:r:;::z::::rr 
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The  benefits  of  a  hea,.h  p,a„  can  ,^  ,.„  . 

Prescnp,i„n  dxug.),  ^,3  „f  ,^„.^^^  J        ^-  °f  -moes  covered  (i.e. 

y-),  or  .he  ex.en,  of  pa„n,  cosc.har,„,  (a:^  ^o  "     T'  """  '"'*  ™"^  "=' 
Whereas  .He  PPS  p,a„  n,a.  cHa,,e  .he  m^^lTT'^  '  "'  ^""^  ^"  "■^"• 
-  '-  -/.  Of  .he  eos.  Of  .e  ...  IZI^Z:!  ^  ^T"  ^'"^*'=' 
maximum).  In  many  cases  benefit  ..         •  "^""^  out-of-pocket 

"~  ■-. .  .-rrzinr;-'  r  ■—  ■  -  - 

package  across  healft  plans  for  a  oar,'    ,  "  ™='^  *"=  """^a 

-n  he„en.s  are  no.  12:;:::  ™'"""  ''  """  ^^^^  — 
when  modeling  heaUh  p,a„  choice.   '  '"  '°""''"  *°  "^^^  "'""^^^ 

In  general,  hvo  conclusions  can  be       d 

7-^e„oresai.e„,.os;:::;::~^^^^^^^^^^ 

re.a.ed  .0  s.udies  of  selection  bias  (d.scussed  be,ow).>  ''°'"'  '^  ^'°^='^ 

Shor.  &  Taylor  (53)  looked  a.  .he  choice  benveen  a  hi.h       H, 
plan  as  a  function  of  difference,  in  ^      ■   ,  ^     "  low-option  FFS 

--P..on  d^g  courage,  I  I  r  ^^^  ^  ^-™  "f  dental  and 
'°-  and  the  outpatient  physician  deductible  ^  7"""  "'"  "='''^"  *"" 
benefits,  in  pa„icn,ar  dental  and  mental   l^  *^'  ""'  ^^''"°- 

-ment.nanffMO..a.radi„ona,PPs"!::;r  '"  '^^  --'"^  ^ 


'  F°^  a  niore  detailed  review,  see  (26,  27). 
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Feldn,a„e,al.(,6)  modeled  healft  plan  choice  a.,     «      ■ 

^e  authors  f„„„d  evidence  .ha,  the  cove'      of!  "'""™"'  ""  '"''-'^^■ 

P'an  Choice.  Wekh  (60,  modeled  PGP  enroH  "  '"  ''  ^""'™'^  -•^'«' '° 

-p^  -  co„ve„.i„„a,  p,a„3  .„  .^  ^1::;; ""°"  "'^= ^■--"  --„ 

coverage.  dn.g  benefit,  deducibie.  and  ve!,  '^  '""''  ""^'^^'  ™- 

found  ,ha.  fte  PGP  copa^en,  is  nlgaHvl  r'^"?*'  "'^'"'"^  '™"^-  ^*- 
PGP  en,o„„,en,  ra,e.  The  coverage  of  '""^""^  '^'^'^^  '°  *=  «<»--. 

Posi.ive„andsig„i<ican.,yre>a.ed,o.hePr  "' ''^^^^'"'"™  '^^^  -=  found  ,o  be 

'""'"'^GPraarke,  share  within  a  fim, 
Kobinson  and  colleagues  (51)  ex     ' 

inpatient  days  for  Bank  of  America  e^T  ""'  ""'  ""''■""^P"^'  admissions  and 
-'-  HMO  for  the  pertod  SZ^rr"-"  '"  "^  "  '''  "'»  "  ^ 
compared  the  utilization  pat,en,s  for„ate™,vad  ""'  '"  """'  ''"^  °'  ""'^  "-^^ 

--e  switching  .om  ,e  ^,3  plan  to  r:::::: "  ~™'^  ^''""-^- 

and  those  remaining  in  the  HMO  The  autho     f  "™'™"'  '"  *^  ^^^  P'» 

"eal-h  Plans  m  anticipation  of  iUture  mate  t  """  ^"'"'"^  '^'^"-"^  -"c- 

-.  conclude  that  matemi,  bel:  i:  7:^  ^  ""^^  ^"'  °'^"  -- 
and  dependents  m  the  chi,dbear,ng  years  and  ,        .  "'  "'^"'  ""  '"P'"^- 

--i  .he  HMO  m  coverage  of  this  b  In     n  """^^  "="'»  '"=  ^^^  P'a" 

"^" '"""™"^  "-'*  P'an  e„ollme„t  among  this 

Ptaally,  Deh  and  colleagues  (7)  compared  the  health  nla     „ 
reported  having  at  least  one  familv  n,.   J     ■  "^      '^'"'"'  °"^"'c=  *ho 

c-cesoffamiheswhorepo  Jn  "IT  ^  '"™^'  ''"^^  "'^  ^  '--  P^ 

-  -  «o„al  Medical  Bxpendttrr: t^: 7" '"^^  "-^^--" 

'=P0"  havtng  at  least  one  family  member  with  a  m^aT        '        '  """  '™"'=^  "''° 

an  HMO  than  a  fitU-service  FFS  plan  or  a  "'  "°"  '*='^  '°  '""ose 

-  -d.ng  depends  on  model  :^Z^:::°'^  "'^  ^"'  ^  ^  ^--nce  of 

Ooioe  among  those  reporttng     iffc       eT  -     ^'  """""^  "'^'  *=  *'^-nce  ,n  plan 
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Convenience 


«.e  rowth  of  HMOs  an,  „,he,  ^,3  J  ""  ""^  °^'^-''  --  "eaning  wiU, 

under  a„en,a.ive  Medicare  p,a„  offering,  h  "^  ™"'"'  ""=^  "^^'  '™- 

--red  fte  .>a,ive  i„poL,  '  ''™=^^''  ""'^  >  ^^  -,tae„.  s.dies  .ave 

'"i^  variaWe  is  ve^  i„p„L  ""  "'  '"^'^  ''""^"^^  '"  -  i""-.  .ha, 

;  --  ™^.  wa..  i„  .e  doej.rr  :r:;:;r " -^^  -°™  -- 

found  c„„flic,i„,  ,,,„,,  ,„^  ,^^^^  ;  ^^^  °f -he  app„,n,„e„,.  However.  ,hey 

P~«i.  Of  HMO  e.o„™e„.  a.  a  J  ~^^-  ^  ^'  ^^  ^^"^  "^*'  «-= 

*e  providers  of  care  and  find  fta.  J  I  "°™'  """"'  ""=  '"  "»'"-  '° 

---,.e,ess«M..ha.o„e.n,enro„.„:;I~  T  ""^  ^"  ^"""""^ 
's  not  significan,,  however.  ""'  "''«'^''="'  <>n  Ws  eslimaie 

'^'■'"'"ceon  Secondary  Variable, 

Ideally,  to  assess  the  efferf  nf„ 
-  .u  -els  Of  health  plan  ^7:^^:'  "^  ^""  ^'^^^  — 
taportant  cenain  plan  features  (i  e  „ri  '"'"""°"  "°""  -'™«=  "ow 
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gender.  However  ;« 

nowever,  m  most  models  of  pia      u  ■ 

-onda^  variables  p.„vMedescrip„ve  Jo  ™™"'  '"^  ^°^«'-'«^  ™  «.e 

■-mains  unknot.  ""^  '""'^'"-is  are  auraced  ,o  certain  plans 

'^=  -eal*  s.a.s  of  an  individ.i  (a^^  .T      '^  "'""''  ^^^  "^^  are  pro.esVor 

-Cir;  'Cril~  T'* "'" — <HMo  vs.  P.S 

Sende,  or  heai.h  s,an..  Feld^an  e.  a,  „«         "      """"'^  ™™''=^  ^-''  -  "^e. 

variables  are  inrportan,.  Tbe.  ,„.erac.    en  ::!!  7:'"°™^"™  -»'  ^^^y  'Hese 
-'ces  and  .„d  .a,  a,.Hou,b  a„  e^p.o.e     J  '""'  '  """  "^^  — ive 

'hese  services  „ore  ftan  n,a,es  do    The  al  '""""  "™"^-  f=--  ^iue 

<Ha.  indicates  .e  de^ee  of  proWdcr  c  J.e!!  d  b"  "■"^'  "^  "'"  '  ^""»^  ^^^'^ 

'- 'oPreferpians  ..Offer  neater  fll;rf"'''""''^^ ''"''*=' °'<'^^-^ 
«nd  evidence  ,a,  .o„-i„con,e  fan,!,,;    r'  '  '''"'-  ""'"^"^^  *  ^"B  (38) 

«-e.    Ba.„,cr  *  M.  J^    7;:  r™ '-^ -n  b,.er-,„con.e 

'h»-lves  into  par„cu,ar  M„ds  of  p.ans.  ""'^  '"  '^"^'  "  "-^  "eaift  son 

Hellinger  (26,  27)  recently  reviewed  ,1,,  r, 
-"-t  and  concedes  .Hat  LZ2T''"''""'''-'°^^^^^^^ 
-Perience  favorable  selection  (i  e   hea  "^'™'  ^^'^  °^  ■"°"''-  «--,ly 

'-"eal-hter  people  tend  ,0  enroll  in  HMOs).  Thes 
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conclusions  are  usuallv  u.    . 

Fu'u.  rese^ch  Should  seek  .0  bridge, he.     k  '"''''•'''*■ 

choice  and  s.udies  of  se.ecta  bias  i„  !         '  '  ^'"""  ^'"*- ""^ealth  insu^ce 
-"<^  va.ab,es.  .„«  ,  „„„ ;;  '~  "'^  ^^  in.e.e..„,  pri„a.  and 

-e.s  d,e. needs  wbi,e  p,a„s  a.e  ade^Ic      ^'' '"  ^""^^  "^  "^^'^  ^'™  '^^  »- 
-^••(33,p.  „7,  ^•^''""''°'^^'^''f"*"esuUi„g  differences  in 

3-4  Discussion:  How  can  th.  r^ 

""^  can  tne  Currt^nt  r  :* 

"-».  New  Evidence  do  „e  need.  "  "  """  '"'  ''"'-^  ^naiysis  and 

The  strongesl  conclusion  to  be  drawn  fr        u 
^"oice  is  .ha,  Price,  regardless  of  how  i,  is  „        "        ""'"^  ""''""'  °"  •>-'«>  P-an 
'0  'He  prohabiiay  of  choosing  a  heahh  ola  7  '^  '*"'"""' '"'  "=^^"-'^  -'^ied 

--.  or  drsenrolhng  fro!  a  hi  ^  T"^'^  "'^  '°  ^  P™«%  of 
-Sgests  ,ha,  perhaps  ,he  ™„s,  effective  wa    ,1'  ™"'"°"  '^  """""^  "-^^  " 
-"-„,  .„  .  p„,„,„  ^„^^  ;  o  -         .he  dis«bu.ion  of  heal.H  plan 

"o"  Price  interacts  wi,h  other  po.enllJ  "  ''""■  ''''  '^  ■"-"  *out 

^-...y,  convenience,  breadth  of  coverage   IT?'™"  ^^'""  "^^  ^  "'- 
*ou.  how  secondaty  variables  ,nte,.ct  w  h  "  '''°'"-  ^^"^  '""=  '^  '"-" 

--  .0  ..selecf.  into  eertatn  ^y^^^Z]  ^  '^  '^^  '"'=^^*"  "^  -e 
-antine  these  ,„terac,io„s  to  obi  air!  '"""'  "''''''  '""""  ^^  - 

-----wt..„pricea„dother:i::;::r--°-----^^ 
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Second,  more  evidence  is 
-su^e.  „,.,  e„.pa.,ve  i„fo™a,i„„  .o  I    ,  *""™^"'-  '"  "-'"^ 

'"^-..n  .  ,„  ,,„,  ^,^  e„„  JJ  ;  ~  "-'  --  ^-  i'-Por.an.  «.s 
«>^°™a«„„  ,  „„,,,  „,^^^,,^  p,»  ::  /;■  ^■"7  ^—  -^^  'nc,us,o„  „f  u,^ 

™^'"S  P.cess,  w,„  a, ,ow  fo.  Jr,2  ^  ^  "  '  "^^-'  '°  "'  "«- 

en^Ctoen,  "^"^^'^  «'-'es  of  ,he  i„pae,  „f  p^ce  on  p,a„ 

Third,  a  better  link  is  needed  k.h 

^'-  -c.:o„. .  .wHCTr^r"^  ""'■-''' ■'--^^^^ 

-Cuded  ta  healU,  s«„3  ,  an  i^l^l     7"  °"  "'^  -'--  0-  gene.,,, 
ac.ua,„  .ode„„,  .e  .n,e„c.,onI:rr  ,:  "'  '""  "'^  ^""^^  -«■- 

^-a  p,a„3.  Wo.,  „e  a.e  on./aMr:  f"  "^  ""^^  ''■^■"-  ^"^^^  "^ 

-'»P-cn,a..ea,.p,a„,j:     ~ 

----..p,».so„epeop,e.a,„e„:!::;:::'- "-"---'-- 

e-P.e,s.d,e.n,o«n,.epJarJ:  ^^^^  '"  '  ^'^^"  '"*-^«'--  ^'" 

--  HMO  one  ™a.,o,„  o.  L,  ^^^  ^  "'" ""  "  ""^  "^  ^  ■-  -- 

HMO.  As  Pe,d™an  e.  a,.  („,  p„i„,  J^  ""^'  ^"^^  '^°"=  *"  "°' ^^  » 

"-ond,,,„„a,o.„,3.edcHoicLod r:;^^^^^^^ 

*e  Plans  .„„  .,,,  ^  ,,,^.^^^,        -  --  -onnaxon  on  .e  a,«,.es  of  a„  of 

-^  -P-  wae.e  da,a  on  .e  XZ^r  "^^^''^  ^^  *'« -'^ 

----Bs«n,a.es,ene..ed.„n,s„c,s,nd,:s  e  :r""^  "'  ^'^'^"=  '°  "^^ 
■"  sample  (20)  and  are  va,uab,e  ,o  po,icv  n,a.  """  "'"' '°  ''^™'«='- 

congress  has  considered  with  Medicare  (54,  59). 
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Finally,  in  setting  forth  an 
-*n.  ,i„i,.,„,  „,  ,^  ;;- fi'-e  „,  i,  i3  .„rt,  „,„,,„„^^^  ^  ^^^ 

-^ed  Since  ,he  naCure  or  ,he  choice  se  '"    '  ^^^'^^  '"'"  --'  "-a  are 

"*^^-^"-------e„::a::;:::^  --  -  -- 

Generalizability  of  the  fi„^- 

^™  *-  senses  n,a.  „o.  Be  S^^T  "''''' "' ''''■"-'^- ^^^^^ 
~.  in  ,,0  ciUes  sn,died  diffe  fr  1^     r    ^^  "'^'''""  '"'''"''-  "'  «-= 
-  -  conn^.  PC.  e.an,ple,  i.  po,  ^r  tr  !""""  '"  °'^="=^- 
-anaged  care  is  „ueh  „<,,„„.  ^_,        ^  "^;;  "^"-e  .ha,  cons^er  acceptance  of 

--™«  ^Honld  he  nsed  cau^    T  ^  '"  "  ^""""^  *=^'  ^^'""^  -" 
*-'^  use  data  .ha,  include  a  wide  geoj  '      "  '"  '"^  ""'"■  ^'"-  --ch 

-P--andgene.a,..h.l.,onana,:::;:r  """"^  '"  '"^  -- 

In  addition  ,o  regional  generalizability  i,  i.  „ 
-  general,.ah,e  to  specific  populat.ons.  FoTe.l t  .1"""  '"  *""  '"""^  *^' 
Congress  and  the  press  about  increasing  "  '"  """"^  ^^  '^'k  « 

■"— number  Of  health  Plan  cho  ::::""""  '"  '"  ""'"^  --='  ^^ 
™  ".e  avatiable  cho.ces.  Unfonunately  ,i  ,"„  '""""'  """^"^^  ■"^°™*" 
-«  ^espond  to  such  ,„fort„a,.o„,  L      e     e^ I^"'  "^  -~  '"  -ra,        , 

general  wor..ng  population.  Specific  infect  '"^°"'  ""^^^^"^  *-  '"^ 

*=  -insured,  the  self-e^p.  ed   r  17    d^  ^  """"'"■""■"='—-'' ^s 

■— ::::::r:::::---— tp.ce.sa„ 
--— ^"-—rspa-:;-::::— ^^^^^^^^^^^ 
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coverage.  However  v^ith  ,u       ■ , 

-aMes„..«.a„p,..,„„^„       J7    --  — -ns  of  How  p.„^ 

from  one  anoaerin  tte  se„si.,Vi^of ,  JL,,     ,  ^"'"^  ^°''"'="°-  "'ff- 

variables.  ^      ""="  '''^1*  plan  choices  ,o  U,ese  differen,  types  of 
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Price 

Total  plan  premium 

Employee  contribution 
Insurance  loading  factor 
Tax  rates 

Purchase  of  insurance  subsidized  bv  emni. 

Quality 

Effectiveness  of  health  plan 


Choice  of  provider 

Physician  restrictions 
Hospital  restrictions 

Benefits/coverage  breadth 

Deductible  amount 

Co-insurance/copay  amount 
Maximum  stop  loss  amount 
Covered  inpatient/outpatient  services 
Dental  coverage  included 

Mental  health  coverage  included 
Urug  coverage  included 

Long  term  care  coverage  included 

Plan  convenience 

Satisfaction  with  out-of-pocket  costs 

Travel  time  to  physician  or  hospita 
Appomtment  waiting  time 

Length  oftime  to  appointment 


^[i::;::^^^^;^ 


tducational  attainment 

Family  size  and  composition 
Age 

Gender 

Family  income 

Health  status 

Anticipated  future  health 
Prior  year  hospitalization 

Utilization  ofmedical  care  services 
Presence  of  usual  source  of  care 
Presence  of  chronic  conditions 

Mental  health  status 

Previous  major  utilization  episode 

Number  of  OB  hospital  adm'sslns 

^^'>S^''ous  economic  variables 

^er  capita  income 

Metropolitan  statistical  area  variables(MSA) 

Other  secondary  variables 

Length  of  residence  in  a  city 

Number  ofhealth  plans  in  choice  set 


Authors 

Deb  et  al. 

Harris 

Hibbard  &  Jewett 
Newcomer  et  al. 
Robinson  &  Gardner 
Davis  et  al. 

Marquis  &  Long 

Steams  &  Mroz 
Dowd  &  Feldman 
Barringer  &  Mitche/I 

Dowd  et  al. 

Harrington  et  al. 

Robinson  et  al. 

Chulis  et  al. 

Marquis 

Shur  and  Taylor 
Dowd  et  al. 

Rjje.McCallandBoismier 

Feldman  et  al. 
Short  and  Taylor 
Huang,  Cartwright,  and  Hu 
Long  ct  al. 

Marquis  and  Phelps 
Marquis  and  Holmer 
Grazier  et  al. 

McCall,  Rice,  and  SangI 

Latour  et  al. 

Welch 

Neipp  and  Zeckhauser 

Cafferata 

Holmer 

McGuire 

•fuba,  Lave,  and  Shaddy 


Table  3-2:  Empirical  Studies  of  He,„h  p„„  ch„-     k 


1996  — 

1996 

1996 

1996 

1996 

1996 

1995 

1995 

1995 

1994-1995 

1994 

1994 

1993 

1993 

1993 

1992 

1991 

1991 

1991 

1989 

1989 

1989 

1989 

198S 

1987 

1986 

1986 

1986 
1986 
1986 

1985 

1984 

1984 

1981 

1980 


Data  Source  

;^^g-;988Lp^tcSj.-^^^^^ 

'^94  ColTwri?; 'C:r/J-f  C^"^°-a  company 

'988  Current  Popula  ion  SeJ  ^f  '"  ^"  ''^-' 

Participation  (SIPP)  ^  ^^^^^  ^"^  '  987  Survey  of  Income  ,  ^  n 

I988-I99I  data  fmm   ■  u  "'^  '^^S^^m 

'  9S8. 1 993  data  from  r^^\ '''''  "^"^  P°°'s 

'989 Payrolfandt^en"  S^^^    «!'« -P'oyers 

"7  &  ,  987  Na„„„.|  MtTcl^I   T"""  "perimen,  (HIE) 

'  982  survey  of  federal  PnfnT  ^^'''^"'^'^"^e  Survey 
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Chapter  IV 
Data 

4.1  Samples  Analyzed 

Data  for  this  study  were  obtained  from  a  Fortune  100  company  insuring  328,826 
active  employees,  retirees  and  their  dependents.  The  data  pertain  to  their  choice  of  health 
plan  for  the  calendar  year  1995.'  At  this  firm  health  plan  enrollment  is  part  of  a  flexible 
benefits  system  where  employees  and  retirees  receive  "flex  dollars"  and  allocate  these 
dollars  as  they  see  fit  across  several  possible  benefit  categories  (i.e.,  health  insurance,  life 
insurance,  disability  insurance,  dental  insurance,  etc.).^  Within  each  benefit  category 
there  are  various  options.  If  the  cost  of  one's  total  benefit  elections  exceeds  one's  flex 
dollars,  the  difference  is  paid  out-of-pocket.  If  the  cost  of  one's  benefit  elections  is  less 
than  one's  flex  dollars,  the  difference  is  received  as  taxable  income.  The  out-of-pocket 
premium  required  of  employees  is  used  in  this  study.^  The  out-of-pocket  premium  is  not 
equal  to  the  true  premium  charged  by  the  MC  plan.  Instead,  since  health  benefits  are  part 
of  a  flexible  benefits  program,  the  out-of-pocket  prices  charged  were  based  in  part  on  the 
amount  of  flexible  benefit  dollars  available  to  employees. 

The  determination  of  the  set  of  plans  from  which  enrollees  can  choose  and  the 
associated  out-of-pocket  prices  was  made  by  the  firm's  various  business  units  and 
differed  by  location.  Markets  are  constructed  that  consist  of  individuals  who  share  the 
same  set  of  managed  care  (MC)  plan  options  and  face  the  same  set  of  prices  for  each 
plan.  Estimation  is  conducted  separately  for  acfive  employees  and  retirees  because  of 
differences  in  age  and  health  status.  Furthermore,  retirees  are  separated  by  Medicare 
eligibility  (age  greater  or  less  than  65)  since  MC  enrollment  is  clearly  not  a  similar  choice 
for  both  groups.  Active  employees  are  separated  by  union  status,  number  of  dependents 
covered,  and  whether  the  employee  was  newly  employed  by  the  firm  or  switched  from 
FFS  to  MC  coverage  between  1994  and  1995.  The  union  membership  distinction  is  made 
because  blue  collar  and  white  collar  workers  may  differ  in  their  insurance  preferences. 


'  Open  enrollment  for  1995  was  conducted  in  the  fall  of  1994. 

The  amount  of  flex  dollars  allotted  to  each  employee  depends  in  part  on  the  type  of  health  insurance 
coverage  chosen  (single,  family,  etc.)  and  in  part  on  the  employee's  business  unit.  This  is  similar  to  the 
University  of  California  system  as  described  by  Buchmueller  and  Feldstem  (1997). 

The  out-of-pocket  premium  is  observed  in  pre-tax  dollars. 
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Employees  are  categorized  by  number  of  dependents  covered  because,  for  example, 
families  with  children  may  have  different  preferences  for  providers  and  services  (e.g. 
pediatricians)  relative  to  single  employees.  New  employees  are  examined  separately 
because  they  are  choosing  a  plan  via  the  firm  for  the  first  time  and  may  be  more  likely  to 
use  the  provided  ratings.  Similarly,  plan  switchers  are  choosing  a  new  type  of  coverage 
(i.e.  MC  instead  of  FFS)  and  may  also  be  more  likely  to  consult  the  ratings  provided  by 
the  firm. 

Share  regressions  and  conditional  logit  models  (described  in  detail  in  Chapter  V) 
are  estimated  for  the  following  six  samples  of  MC  choosers:  a)  active  non-union 
employees  choosing  single  coverage  b)  active  non-union  employees  choosing  family 
coverage;  c)  active  union  employees  choosing  single  coverage;  d)  Medicare  eligible 
retirees;  e)  non-Medicare  eligible  retirees;  f)  a  pooled  sample  of  Medicare  and  non- 
Medicare  eligible  retirees.  Conditional  logit  models  are  estimated  for  the  same  six 
samples  and:  g)  new  hires  (active  non-union  employees  choosing  single  coverage  via  the 
firm  for  the  first  time)  and  h)  switchers  (active  non-union  employees  choosing  single 
coverage  and  switching  to  MC  fi-om  FFS  coverage  between  1994  and  1995).'' 
Dependents  are  not  included  in  any  of  the  analyses  because  the  vast  majority  of 
dependents  chose  the  same  plan  as  the  employee  or  retiree. 

The  analysis  is  restricted  to  MC  enroUees  (HMO  or  Point  of  Service  (POS)  plans) 
because  HEDIS  measures  and  plan  performance  information  were  not  available  for  the 
FFS  plans.  The  share  regression  analysis  is  constrained  to  workers  in  markets  with  at 
least  20  employees  because  the  share  regressions  may  be  sensitive  to  plans  with  very 
large  or  small  shares,  which  occur  with  some  fi-equency  in  small  markets.^  The 
coefficient  estimates  are  similar  if  the  sample  is  restricted  to  markets  with  at  least  30 
employees. 

Table  4- la  illustrates  the  sample  breakdown.  The  restriction  to  eligible 
employees  and  retirees  reduces  the  sample  to  150,775,  of  which  89,148  are  active 
employees  and  55,592  are  retirees.  Active  employees  are  fiirther  broken  down  by  union 
status  (47,178  non-union  employees  and  41,970  union  employees)  and  coverage  category 


^  Share  regressions  are  not  estimated  for  the  new  hire  and  switcher  samples  due  to  small  market  sizes. 

For  the  retiree  samples,  markets  with  less  than  20  retirees  are  included  in  the  analysis  because  of  sample 
size  concerns. 
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selected  (single  or  family  coverage).  Retirees  are  separated  into  those  who  were  eligible 
for  Medicare  (28,458)  and  early  retirees  who  were  not  eligible  for  Medicare  (27,134) 
based  on  age. 

The  sub-samples  eligible  for  inclusion  in  the  analyses  are  represented  by  the 
shaded  cells  in  Table  4- la  and  include  all  individuals  in  the  above  mentioned  groups  who 
chose  MC  coverage.  The  actual  number  of  individuals  that  are  contained  in  the  analyses 
differs  from  the  shaded  cells  in  Table  4- la  because  active  employees  from  markets  with 
less  than  20  employees,  and  individuals  with  only  one  choice,  were  excluded.  Table  4-lb 
lists  the  exact  sample  sizes  for  all  eight  samples  that  are  analyzed.  The  sample  sizes  for 
the  "new  hire"  and  "switcher"  analyses  are  shown  in  Table  4-lb  only.  All  new  hires  and 
switchers  are  contained  in  the  analyses  regardless  of  market  size,  because  only 
conditional  logit  models  are  estimated  for  these  samples.  Comparing  enrolhnent  data  sets 
from  1 994  and  1 995  identified  the  new  hire  and  switcher  samples.^ 

4.2  Health  Plan  Characteristics 

The  company  required  a  standard  benefit  package  from  all  managed  care  plans 
with  which  they  contracted.  This  minimizes  the  concern  that  omitted  aspects  of  the 
benefit  design  will  bias  the  findings.  In  some  cases  there  are  variations  in  certain  aspects 
of  coverage  such  as  the  amount  of  the  pharmaceutical  copayment,  the  generosity  of 
mental  health  coverage,  and  the  rules  regarding  selection  of  primary  care  physicians  and 
referrals.  Because  a  metric  for  valuing  these  diverse  differences  across  plans  was  not 
available,  they  are  not  included  in  the  analysis.  However,  the  examination  of  outliers 
considers  these  differences  across  plans. 

The  plans  differed  widely  regarding  the  nature  of  their  physician  networks.  In 
particular,  the  size  of  the  network  may  be  related  to  the  degree  of  physician  choice  that 
enrollees  enjoy.  However,  the  size  of  the  physician  network  may  be  an  imperfect 
measure  of  physician  availability  since  not  all  physicians  in  a  plan  may  be  accepting  new 
patients.  Because  the  plans  in  the  sample  serve  geographic  areas  that  vary  widely,  panel 


New  hires  are  defined  as  those  with  positive  enrollment  records  in  1995,  but  not  in  1994.  Switchers  are 
those  individuals  identified  as  choosing  FFS  coverage  in  1994  and  MC  coverage  in  1995.  Switchers  may 
also  be  included  in  one  of  the  other  six  samples  depending  on  eligibility  type  (employee  or  retkee),  union 
status  and  age. 
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size  is  measured  relative  to  aggregate  plan  enrollment  (enrollment  from  all  purchasers 
including  the  study  employer).  It  was  hypothesized  that,  all  else  equal,  employees  will 
prefer  plans  with  more  physicians  per  enrollee  because  this  reHects  less  of  a  restriction  on 
physician  choice  at  the  time  of  illness.  The  source  for  the  data  on  physicians  to  enroUees 
was  the  firm,  which  relied  on  data  provided  by  the  plans.  In  a  few  cases  data  were 
missing  or  appeared  erroneous,  in  which  case  data  from  the  1995  Interstudy  Competitive 
Edge  were  substituted. 

Plans  also  differ  in  the  extent  of  confrol  that  they  exert  over  physicians.  Strongly 
integrated  plans  such  as  group  or  staff  model  HMOs  typically  exhibit  a  tight  relationship 
(integration)  between  the  provider  panel  and  insurance  plan.  IPA  model  HMOs  and  POS 
plans  exhibit  less  integration.  Network  model  plans  lie  somewhere  in  between. 
Employees  may  be  concemed  about  the  extent  of  integration  between  the  plan  and 
physician  because  it  may  affect  the  incentives  and  behaviors  under  which  the  physicians 
practice.  Historically,  one  might  hypothesize  that  employees  would  be  wary  of  very 
tightly  integrated  plans  because  physicians  in  those  plans  had  somewhat  less  autonomy 
and  were  not  subject  to  the  market  discipline  of  serving  patients  from  outside  of  the  plan. 
However,  with  the  growth  of  capitated  payment  systems  in  the  less  integrated  models,  it 
is  less  clear  which  model  type  employees  should  prefer. 

Coding  of  the  extent  of  plan  integration  was  based  mainly  on  data  provided  by  the 
firm,  though  the  data  were  checked  against  the  1995  Interstudy  Competitive  Edge  data. 
When  there  were  disagreements,  plans  were  contacted  regarding  their  model  type.  Group 
and  staff  model  plans  were  considered  integrated.  IPA  model  HMOs  and  POS  plans 
were  coded  as  'not  integrated.'  Coding  of  network  model  plans  and  mixed  plans  was 
more  complex  and  was  based  on  the  dominant  model  within  the  plan  if  available,  or,  as  a 
last  resort,  based  on  the  plan's  panel  size  (large  panels  are  generally  characteristic  of  less 
integrated  plans)  [Marion  Merrell  Dow,  (1994)]. 

4.3  Health  Plan  Report  Card  Ratings 

The  company  that  provided  the  data  for  this  study  required  the  health  plans  with 
which  it  contracted  to  report  HEDIS  2.0  data  to  the  firm.  HEDIS  stands  for  the  Health 
Plan  Employer  Data  and  Information  Set,  which  is  a  standardized  data  set  developed  by  a 
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coalition  of  employers  and  health  plans  in  1989.  HEDIS  is  the  most  widely  used  data 
system  for  health  plan  evaluation  and  has  undergone  several  revisions.  The  latest 
version,  HEDIS  3.0,  was  released  in  the  fall  of  1997. 

Initial  versions  of  HEDIS  contained  process  measures  (e.g.  percentage  of 
pregnancies  receiving  pre-natal  care  in  the  first  trimester).  Each  revision  of  HEDIS 
attempted  to  standardize  and  refine  the  set  of  measures  used.  For  example,  version  2.5 
made  changes  to  the  methodology  for  the  calculation  of  specific  measures  (e.g.  diabetic 
retinal  examination  rates).  HEDIS  2.5  also  dropped  certain  measures  because  of  lack  of 
clinical  agreement  (e.g.  cholesterol  screening  rate  for  adults  ages  20-39).''  Unlike  earlier 
versions,  HEDIS  3.0  contains  a  standardized  satisfaction  survey  facilitating  the 
comparability  of  satisfaction  comparisons  across  plans.*  Although  most  process 
measures  fi-om  prior  versions  of  HEDIS  are  included  in  version  3.6,  some  additional 
measures,  including  outcome  measures  have  been  added  for  the  first  time. 

The  firm  used  the  reported  HEDIS  data  to  rate  plans  as  'superior'  or  not  on  five 
domains  that  were  labeled  as  follows:  physician  quality,  surgical  care,  medical  treatment, 
employee  satisfaction,  and  preventive  care.  Each,  domain  was  comprised  of  several 
specific  HEDIS  measures  using  a  methodology  developed  by  the  firm  (Table  4-2). 

The  rating  for  each  plan,  for  each  domain,  was  based  on  an  index  score  assigned 
relative  to  the  index  scores  of  other  plans  in  the  same  region  of  the  country.  The  index 
scores  for  each  domain  were  calculated  by  summing  a  plan's  "point  scores"  for  each  of 
the  measures  making  up  a  given  domain.  Points  were  assigned  for  each  measure  on  the 
basis  of  the  plan's  performance  on  that  measure  relative  to  an  industry  or  national 
standard.  For  example,  the  surgical  care  domain  was  made  up  of  the  following  measures: 
the  coronary  artery  bypass  graft  surgery  rate,  hysterectomy  rate,  cesarean  section  rate, 
laminectomy  rate,  cholecystectomy  rate,  cardiac  catheterization  rate,  and  the  number  of 


For  example,  HEDIS  2.0  required  the  calculation  of  cholesterol  screening  measures  for  two  separate 
populations;  adults  between  the  ages  of  20-39  and  adults  between  the  ages  of  40-64.  HEDIS  2.5  eliminated 
the  measure  for  younger  adults  due  to  "lack  of  consensus  in  the  medical  community  on  the  cost- 
effectiveness  of  cholesterol  screening  in  the  younger  group"  [HEDIS  2.5,  (1995)]. 

Prior  to  version  3.0,  health  plans  were  simply  required  to  administer  a  satisfaction  survey,  with  no 
standardization  of  the  survey  instrument  across  health  plans  required. 
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general  hospital  acute  care  days  per  1,000  members.^  The  benchmark  used  for  scoring  in 
this  domain  was  the  1991  Group  Health  Association  of  America  (GHAA)  data.  Plans 
with  performance  'better'  than  the  1991  GHAA  national  median  received  10  points  for 
that  measure.  Plans  with  scores  that  were  in  the  second  lowest  quartile  of  the  GHAA 
data  received  5  points  for  that  measure.  Plans  with  measures  that  were  in  the  bottom 
GHAA  quartile  or  plans  that  did  not  report  data  received  a  score  of  zero  for  that 
measure.  The  raw  domain  score  was  then  calculated  by  dividing  the  domain  point  total 
by  the  number  of  measures  in  the  domain,  which  was  7  in  the  case  of  surgical  care. 
Finally,  plans  that  had  domain  scores  that  were  in  the  top  25  percent  of  all  plans  in  their 
respective  region  were  labeled  as  'superior'  on  that  domain. 

During  the  1995  open  enrolUnent  period  (fall  1994),  employees  were  given 
information  sheets  for  each  plan  in  their  choice  set.  These  sheets  were  designed  to  be 
easy  to  understand  and  conveyed  the  information  used  in  the  analysis  including  the  out- 
of-pocket  price,  the  relative  size  of  the  physician  panel,  degree  of  integration  (model 
type),  and  the  report  card  ratings  for  each  of  the  five  domains  (superior  or  not). 

The  report  card  ratings  outlined  above  are  clearly  imperfect  measures  of  plan 
quality.  Many  of  the  important  aspects  of  quality  identified  by  researchers  are  captured 
imperfectly  if  at  all  in  these  ratings."  Moreover,  the  scoring  methodology  and  the 
process  of  aggregating  the  measures  to  form  domain  ratings  may  do  a  poor  job  of  valuing 
plan  attributes  from  the  perspective  of  enrollees  [Scanlon  et  al.  (1998)].  For  example,  in 
the  surgical  care  domain,  'better'  is  assumed  to  be  'fewer.'  Despite  some  evidence  that 
the  surgical  procedures  measured  in  HEDIS  are  overused,  no  attempt  is  made  to  measure 
appropriateness  or  to  adjust  for  case-mix  severity.  Plans  with  low  rates  of  utilization  of 
these  surgeries  may  be  plans  that  generally  restrict  access,  which  may  be  considered  a 
negative  trait  by  potential  enrollees. 

Similarly,  the  satisfaction  domain  includes  measures  of  waiting  times  and  the 
percent  of  physicians  accepting  new  patients.    Long  waiting  times  and  few  physicians 


The  measures  of  utilization  are  typically  computed  using  an  appropriate  denominator  (for  example 
cesarean  section  rates  are  computed  as  a  percentage  of  live  births).  However,  other  than  these  minor 
adjustments,  the  scores  are  not  case-mix  adjusted. 

Not  all  domains  used  the  same  scoring  system.  In  some  cases  the  standards  were  taken  from  different 
sources  and  in  some  cases  partial  credit  was  given  for  simply  having  the  ability  to  report  the  data. 
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accepting  new  patients  is  considered  to  be  unfavorable  according  to  the  firm's  scoring 
system.  Yet  it  may  be  that  these  measures  are  proxies  for  the  popularity  of  the  physicians 
in  the  network.  Hence,  within  the  range  of  observed  waiting  times,  longer  waiting  times 
and  physicians  operating  at  full  capacity  may  be  correlated  with  attributes  considered 
favorable  by  potential  enroUees. 

The  satisfaction  domain  suffers  from  another  problem  related  to  the  measure  of 
'enroUee  satisfaction'  (1  of  5  measures  in  this  domain).  HEDIS  2.0  reUed  on  enroUee 
satisfaction  measures  that  are  based  on  surveys  developed  by  each  plan.  Because  these 
surveys  differ  across  plans,  satisfaction  rates  are  not  necessarily  comparable.  Several 
researchers  have  identified  problems  with  the  measurement  of  satisfaction  [Allen  (1995), 
Genovich-Richards  (1995),  Gold  and  Wooldridge  (1995)].  The  bias  generated  by  these 
measurement  issues  is  difficult  to  assess.  Pure  measurement  error  would  induce  a  bias  in 
the  coefficient  towards  zero.  However,  there  is  some  anecdotal  evidence  from  the  benefit 
managers  at  the  firm  that  several  well  regarded  plans  reported  relatively  low  satisfaction 
scores,  apparently  because  their  internal  satisfaction  evaluation  process  was  more 
rigorous  than  the  other  plans. 

Issues  such  as  these  arise  in  all  efforts  to  measure  and  disseminate  informafion  on 
plan  performance.  It  is  important  to  recognize  that  failure  to  find  an  association  between 
these  report  card  measures  and  plan  choice  in  this  study  may  reflect  imperfections  in  the 
report  card  construction  process  as  much  as  employee  indifference  to  the  underlying 
constructs  that  the  report  cards  were  intended  to  measure. 

4.4  Descriptive  Statistics 

The  means  and  standard  deviations  for  all  variables  contained  in  the  market  share 
regressions  and  conditional  logit  models  for  all  eight  samples  are  contained  in  Table  4-3. 
Detailed  descriptive  statistics,  including  the  minimum  and  maximum  values,  for  all 
samples  can  be  found  in  Tables  4-3 a  to  4-3h  in  Appendix  A.  For  samples  a-f,  the  unit  of 
observation  is  a  unique  plan/market  combination.  Therefore  some  plans  are  represented 
multiple  times  because  they  are  offered  in  more  than  one  market.  Hence  the  statistics  for 


For  a  detailed  discussion  of  quality  in  health  care  see  Donabedian  (1980,  1988),  Lohr  (1990)  lezzoni 
(1989),  Pahner(1991),  Blumenthal  (1996),  or  Wysewianski  (1988). 
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these  samples  should  be  viewed  as  weighted  by  the  number  of  markets  in  which  each 
plan  is  offered.  Tables  4-4a  to  4-4h  (in  Appendix  A),  using  a  similar  sampling  frame, 
presents  the  correlation  coefficients  of  the  variables  included  in  the  health  plan  choice 
model  for  each  of  the  samples  analyzed. 

For  samples  g-h,  the  unit  of  analysis  is  the  mean  characteristics  of  each  individual 
chooser's  choice  set.  Hence,  the  mean  price  reported  in  Tables  4-3g  and  4-3h  is 
calculated  by  first  obtaining  the  average  price  faced  by  each  individual  given  the  choices 
offered  by  the  firm,  and  then  averaging  these  means  across  all  individuals  included  in  the 
respective  sample.  Similarly,  the  number  of  choosers  per  plan  is  calculated  by  averaging 
the  mean  number  of  persons  with  each  plan  in  their  choice  set. 

Price 

As  Table  4-3  illustrates,  the  mean  out-of-pocket  price  charged  to  employees  ($217 
per  month  for  active  non-union  employees  choosing  single  coverage  and  $597  per  month 
for  active  non-union  employees  choosing  family  coverage)  is  generally  higher  than  the 
national  average  ($147  per  month  for  single  coverage  and  $401  per  month  for  family 
coverage  in  1994  [Hoechst  Marion  Roussel,  (1995)]).  This  difference  is  due,  in  part,  to 
the  fact  that  the  firm  had  a  more  generous  benefit  package.  The  table  also  illustrates  that 
union  employees  face  a  significantly  lower  out-of-pocket  price  than  their  non-union 
counterparts  (about  $10  per  month  on  average).  This  is  due  to  the  fact  that  union 
contracts  are  negotiated  separately  and  often  require  zero  (or  low)  out-of-pocket  prices 
for  union  members.  Retiree  prices  also  vary,  with  some  retirees  even  facing  negative 
prices  (receiving  flex  dollars)  for  enrollment  in  certain  plans.  The  prices  charged  to 
Medicare  eligible  retirees  are  difficult  to  compare  since  they  reflect  the  costs  associated 
with  the  additional  benefits  covered  by  Medicare  managed  care  plans.  These  benefits 
often  include  zero  deductibles,  coverage  of  preventive  care  and  outpatient 
pharmaceuticals,  and  small  copayments  for  other  services  not  traditionally  covered  by 
Medicare  Part  A  and  Part  B.  Variations  in  out-of-pocket  prices  required  of  employees 
and  refirees  facilitate  the  direct  comparison  of  the  results  across  these  groups. 
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Physician  Characteristics 

The  number  of  physicians  per  health  plan  enrollee  (all  enrollees  including  those 
not  from  the  study  employer)  ranges  from  0.023-0.031  for  all  eight  samples.  This 
number  is  similar  to  numbers  published  elsewhere  [Marion  Merrell  Dow  (1994)]  and 
includes  all  types  of  HMOs  including  PAs  which  confract  with  a  large  number  of 
physicians  and  physician  groups.  Approximately  30  percent  of  the  health  plans  in  each 
sample  were  coded  as  exhibiting  a  tight  degree  of  integration  between  physicians  and  the 
HMO  (i.e.  staff  and  group  model  plans).  This  number  is  also  consistent  with  national 
averages  [Marion  Merrell  Dow  (1994)]. 

Report  Card  Ratings 

In  general,  10-53  percent  of  the  plans  in  each  sample  were  rated  superior  on  any 
of  the  five  health  plan  performance  measures  developed  by  the  firm.  Variation  differed 
by  geographic  region  with  plans  in  more  established  markets  such  as  Boston  performing 
better  on  average  for  these  measures  of  plan  performance.  There  is  significant  variation 
in  all  samples  to  allow  for  the  statistical  identification  of  the  association  between  plan 
choice  and  plan  performance  ratings. 

Market  Characteristics 

For  samples  a-f,  which  are  based  on  unique  plan/market  combinations,'^  there  are 
roughly  3  plans  available  in  each  market  with  some  markets  having  as  little  as  two  MC 
plan  choices  and  other  markets  having  as  many  as  eight.  For  active  employees,  there 
were  between  131  and  190  employees  per  market  with  the  equivalent  range  for  retirees 
being  12-17.  Some  plans  could  be  offered  in  multiple  markets  because  markets  were 
defined  as  unique  plan/price  combinations.  The  average  plan  available  to  active 
employees  was  offered  in  approximately  two  markets  with  1-8  being  the  range.  The 
equivalent  numbers  for  retirees  is  about  4-8  markets  per  plan  with  a  minimum  of  one  and 
a  maximum  of  51.  The  larger  numbers  for  refirees  reflect  the  fact  that  markets  with  less 
than  twenty  employees  were  included  in  the  retiree  analyses  allowing  for  more  unique 


A  market  is  defined  as  a  unique  combination  of  plans  and  prices.  Therefore,  according  to  this  defmition, 
two  markets  may  contain  the  same  set  of  plans,  but  be  defmed  as  different  markets  if  at  least  one  of  the 
plans  differs  in  price  between  markets. 
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plan/price  combinations.  In  addition,  the  pooled  retiree  sample  that  combines  Medicare 
and  Non-Medicare  eligible  retirees  increases  the  number  of  unique  plan/price 
combinations  that  are  available. 

For  the  new  hire  and  switcher  samples  (g  and  h  respectively)  there  were  4-5  plans 
available  per  chooser  with  2-7  being  the  range.  Each  plan  in  these  samples  was  offered 
to  anywhere  from  1  to  414  employees. 

Correlation  between  Variables 

Tables  4-4a  to  4-4h  in  Appendix  A  contain  the  correlation  coefficients  for  all 
explanatory  variables  contained  in  the  health  plan  choice  models  for  all  eight  samples.  In 
general,  price  is  inversely  correlated  with  the  plan  performance  measures.  This  pattern  of 
correlation  was  expected  since  the  firm  discounted  the  out-of-pocket  price  for  plans  with 
better  performance  ratings.  This  discount  is  not  problematic  for  estimation  since  the 
relationship  between  the  amount  of  the  discount  and  the  plan  performance  ratings  is 
imperfect  as  evidenced  by  the  fact  that  many  of  the  correlation  coefficients  are  not 
significantly  different  from  zero  at  the  p=0.10  level. '^ 

The  number  of  physicians  per  enroUee  is,  for  the  most  part,  inversely  correlated 
with  the  health  plan  performance  measures  developed  by  the  firm  while  the  extent  of 
integration  between  health  plans  and  their  physicians  is  generally  positively  correlated 
with  the  plan  performance  measures.  Both  of  these  findings  are  consistent  with  the 
hypothesis  that  more  tightly  controlled  plans,  which  often  employ  smaller  numbers  of 
physicians,  perform  better  on  the  plan  performance  measures  because  these  plans  are 
more  stringent  about  restricting  access  to  care. 

The  five  health  plan  performance  measures  that  were  developed  by  the  firm  are 
generally  positively  correlated  with  each  other.  This  is  consistent  with  the  hypothesis 
that  plans  that  perform  well  on  one  domain  of  plan  performance  perform  well  on  all 
domains  of  plan  performance.  The  correlation  between  the  explanatory  variables  was 
fiirther  examined  by  examining  the  R-squared  from  regressions  of  each  explanatory 
variable  on  the  others  for  the  active  non-union  sample  of  employees  selecting  single 


The  discount  was  based  partly  on  the  reported  HEDIS  measures,  and  partly  on  other  variables  such  as 
plan  premiums,  cooperation  with  the  firm's  benefit  managers,  and  the  willingness  to  report  data  in  a  timely 
manner. 
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coverage.  Two  regressions,  one  with  the  medical  treatment  rating  as  the  dependent 
variable,  the  other  with  the  surgical  care  rating  as  the  dependent  variable,  yielded  R- 
squared  values  in  excess  of  0.30.  Both  of  these  regressions  suggest  that  a  significant 
portion  of  the  variation  in  the  medical  treatment  rating  can  be  explained  by  the  surgical 
care  and  physician  quality  ratings,  all  else  constant. 
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Table  4-1  a 

1995  Sample  Breakdown 

From  1995  Enrollment  Data  Set 


Toul  EUsiblc  Enrollccs 

-  eligible  employees  and  retirees 

-  spouse 

-  children 


150,775 
83.249 
94,802 


Total  EUsiblc  Employees  and  Retirees 

-  active  employees 
-retirees 

-  others 


89,148 
55.592 
6.035 


Total  Active  Employees 

-  Non-Union 

-  Union 

Active  Non-Union  Employees 

-  no  coverage  chosen 

-  single  coverage  chosen 

-  employee  plus  one  coverage 

-  family  coverage  chosen 

Active  Union  Employees 

-  no  coverage  chosen 

-  single  coverage  chosen 

-  employee  plus  one  coverage 

-  family  coverage  chosen 

Active  Non-Union  Single  Coverage 

-  MC  coverage  selected 

-  FFS  coverage  selected 
-other 

Active  Union  Single  Coverage 

-  MC  coverage  selected 

-  FFS  coverage  selected 

Active  Non-Union  Family  Coverage 

-  MC  coverage  selected 

-  FFS  coverage  selected 

-  other 


89,148 


Total  Retirees 


47.178 
41,970 


4,342 
12,566 
10.922 
19348 


732 
9.487 
10,064 
21.687 


5.260 
1 


2.686 


7.197 
I 


41.970 


12,566 


9.487 


19.348 


-  early  retirees  (  <  65  years  old) 

27,134 

-  Medicare  eligible  retirees  (  65  or  older) 

28,458 

Early  Retirees 

-  no  coverage  chosen 

3^5 

-  single  coverage  chosen 

8,431 

-  employee  plus  one  coverage 

I3J57 

-  family  cover^c  chosen 

I.9S1 

Medicare  Eligible  Retirees       « 

-  no  coverage  chosen 

4.333 

-  single  coverage  chosen 

I2J99 

-  employee  plus  one  coverage 

11^618 

-  family  coverage  chosen 

208 

Early  Retirees  With  Co.  Coverage 

-  MC  coverage  selected 

-  FFS  coverage  selected 


Medicare  Retirees  With  Co.  Coverage 

-  MC  coverage  selected 

-  FFS  coverage  seleacd 

Pooled  Retirees  With  Co.  Coverage 

-  MC  coverage  selected 

-  FFS  coverage  selected 


16,636 


23,769 


24,125 


39,573 


Active  Union  Family  Coverage 

-  MC  coverage  selected 

-  FFS  coverage  selected 


14,020 
7.667 


21.687 
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Table  4-lb 
Sample  Sizes  for  Health  Plan  Choice  Analyses 


Active  Non-Union  Employees 


a.  Single  Coverage 

5,795 

b.  Family  Coverage 

10,198 

Active  Union  Employees 

c.  Single  Coverage 

5,505 

Retirees 

d.  Medicare  Eligible 

761 

e.  Non-Medicare  Eligible 

4,559 

f.  Pooled  (Medicare  and  Non) 

5,320 

New  Hires* 

g.  Single  Coverage 

294 

Switchers  to  MC  (1994-1995)* 

h.  Single  Coverage 

1,637 

*  denotes  conditional  logit  only 
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Dotnain 
Surgical  Care 


Preventive  Care 


Employee  Satisfaction 


Physician  Quality 


Medical  Treatment 


Table  4-2 
Health  Plan  Quality  Domains  and  their  Measures 

Measures 

Cardiac  Catheterizations  per  1000  Members 

Coronary  Artery  Bypass  Graft  Surgeries  per  1000  Members 

Cholecystectomy '  s  per  1 000  Members 

Hysterectomy's  per  1000  Members 

Laminectomy's  per  1000  Members 

Cesarean  Section  Rate  per  100  Live  Births 

General  Hospital  Acute  Care  Days  per  1000  Members 

Childhood  Immunization  Rate  ' 

Cholesterol  Screening  Rate:  Ages  20-39 
Cholesterol  Screening  Rate:  Ages  40-64 
Mammography  Screening  Rate:  Women  Ages  52-64 
Cervical  Cancer  Screening  Rate:  Women  Ages  21-64 

Overall  Enrollee  Satisfaction 

Percent  of  Primary  Care  Physicians  Accepting  New  Patients 

Telephone  Abandon  Rate 

Waiting  Time  in  Days  for  Non-Urgent  Appointment 

Waiting  Time  in  Hours  for  Urgent  Appointment 

Percent  of  Primary  Care  Physicians  That  Are  Board  Certified 

Percent  of  Specialists  That  Are  Board  Certified 

Percent  of  Primary  Care  Physicians  That  Are  Terminated 

Diabetic  Retinal  Exam  Rate 

Reporting  on  Four  Clinical  Management  and  Credentialing  Measures 
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Table  4-3:  Means  and  Standard  Deviations 


Single  Non- 
Union 

Family  Non- 
Union 

Single 
Union 

Medicare 
Retiree 

Non-Medicare 
Retiree 

Pooled 
Retiree 

New 
Employees 

Plan 
Switchers 

Price  ($  per  month) 

217.08 
(10.16) 

597.34 
(29.19) 

9.68 
(16.30) 

17.66 

(27.67) 

18.13 
(47.58) 

18.05 

(44.47) 

214.21 
(5.66) 

215.62 
(7.62) 

Docs/Members 

0.030 
(0.036) 

0.029 
(0.035) 

0.030 
(0.036) 

0.027 
(0.025) 

0.029 
(0.033) 

0.028 
(0.033) 

0.023 
(0.017) 

0.031 
(0.021) 

Integration 

0.31 
(0.46) 

0.31 
(0.46) 

0.32 
(0.47) 

0.33 
(0.47) 

0.33 
(0.47) 

0.33 
(0.47) 

0.33 
(0.24) 

0.25 
(0.19) 

Prevention 

0.29 
(0.45) 

0.29 
(0.46) 

0.24 
(0.43) 

0.46 
(0.50) 

0.39 
(0.49) 

0.40 
(0.49) 

0.18 
(0.25) 

0.21 
(0.26) 

Satisfaction 

0.16 
(0.37) 

0.17 
(0.38) 

0.20 
(0.40) 

0.33 
(0.47) 

0.20 
(0.40) 

0.22 
(0.42) 

0.10 
(0.17) 

0.13 
(0.16) 

Medical  Treatment 

0.34 
(0.48) 

0.35 
(0.48) 

0.35 
(0.48) 

0.53 
(0.50) 

0.43 
(0.50) 

0.45 
(0.50) 

0.27 
(0.29) 

0.30 
(0.34) 

Physician  Quality 

0.27 
(0.44) 

0.29 
(0.46) 

0.27 
(0.45) 

0.21 
(0.41) 

0.25 
(0.44) 

0.25 
(0.43) 

0.22 
(0.27) 

0.23 
(0.21) 

Surgical  Care 

0.27 
(0.45) 

0.30 
(0.46) 

0.39 
(0.49) 

0.49 
(0.50) 

0.37 
(0.48) 

0.39 
(0.49) 

0.27 
(0.32) 

0.31 
(0.35) 

Plans/Market 

3.57 
(1.53) 

3.66 
(1.49) 

2.93 

(1.00) 

2.68 

(1.08) 

2.73 
(1.12) 

2.72 
(1.11) 

NA 
NA 

NA 
NA 

Enrol  lees/Market 

131.71 
(158.36) 

175.83 
(259.22) 

189.83 
(319.83) 

11.71 
(15.72) 

16.82 
(47.31) 

15.83 
(43.08) 

NA 

NA 

NA 
NA 

Markets/Plan 

1.78 
(1.11) 

2.23 
(1.77) 

1.67 
(1.78) 

4.243 
(4.68) 

6.85 
(7.74)    - 

8.39 
(10.28) 

NA 
NA 

NA 

NA 

Plans/Chooser 

NA 

NA 

NA 

NA 

NA 

NA 

3.77 
(1.60) 

4.64 
(1.51) 

Choosers/Plan 

NA 

NA 

NA 

NA 

NA 

NA 

14.21 
(15.17) 

86.32 
(117.93) 

N 

157 

212 

85 

174 

740 

914 

294 

1637 
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Chapter  V 
Econometric  Methods 

Empirical  models  of  consumer  choice  are  a  direct  extension  of  the  neoclassical 
utility  theory  described  in  chapter  II,  with  the  underiying  assumption  of  these  models 
being  that  consumers  are  utility  maximizers.  Existing  studies  have  typically  modeled 
consumer  choice  of  health  plan  from  a  discrete  set  of  alternatives  using  logit  models 
[Feldman  et  al.  (1989),  Short  and  Taylor  (1989)].  This  chapter  defines  the  econometric 
models  that  will  be  used  to  estimate  the  probability  of  health  plan  enrolhnent  as  a 
function  of  the  explanatory  variables  of  interest.  Conditional  and  nested  logit  models  are 
discussed,  as  well  as  market  share  regression  models  using  grouped  data.  Also  discussed 
are  issues  related  to  heteroskedasticity,  weighting,  interaction  terms  and  the  treatment  of 
outliers. 

5.1  Notation 

J  =  the  universe  of  health  plans  contracting  with  the  firm 

Let  Jm  e  J  be  the  subset  of  health  plans  available  in  market  'm' 

Nm  ^  the  number  of  choosers  (employees  or  retirees)  in  market  'm' 

Pjm  =  the  price  of  plan  j  in  market  m 

hSote:  By  definition,  two  markets,  q  and  r,  may  contain  the  same  set  of  plans  (i.e.  Jq  =  Jr), 

but  will  be  defined  as  different  markets  if  pjr  ^  Pjq  for  some  same  plan  j. 

5.2  Conditional  and  Nested  Logit  Models 

Individual  'i's'  utility  for  health  plan  'j'  in  market  'm'  can  be  expressed  by  the 
following  fianction:' 

(5-1)  Uijm  =  U(Xj,  tti,  Yj,  8ijm) 

where: 

Xj  =  a  vector  of  health  plan  characteristics  (i.e.,  price,  physicians/enroUees, 
integration,  five  health  plan  performance  ratings) 


The  utility  function  can  also  be  written  to  include  characteristics  of  the  individual.  Individual 
characteristics  can  be  interacted  with  plan  characteristics  to  gauge  the  importance  of  plan  characteristics  by 
type  of  individual. 
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ttj  =  individual  specific  unobserved  preference  variables 

Yj   =  plan  specific  unobserved  variables 

^  ijni=  an  i.i.d.  error  term 

If  individual  'i'  chooses  plan  'j'  it  is  inferred  that  the  utility  associated  with  plan 
'j'  must  exceed  that  of  all  other  plans  that  person  'i'  could  have  chosen.  Mathematically, 
this  notion  of  utility  maximization  can  be  expressed  as  follows: 

Define  Yjj  =  1  when  individual  'i'  chooses  health  plan  'j'  and  Yj;  =  0  otherwise, 
(5-2)   Y..=l  implies:  U..   >U_    V   k^^j 

U"!  ijm  ikm  J 

If  it  is  assurned  that  the  relationship  between  utility  and  the  attributes  is  linear,  the 
probability  that  Yijm  =  1  can  be  written  as: 

(5-3)     Prob(Yijn,=  l)  =Prob(P'Xj  +  ai  +  Yj  +  ^ij„,  >  P'Xk  +  a; +  yk+'^ikn,)  V  k^j 
- Prob  (^  ij„  -  ^  ik„,  >  p'(  Xk  -  Xj )  +  yk  -  Yj  ) 

In  this  model,  the  p's  measure  the  average  value  individuals  place  on  plan  specific 
attributes  (such  as  out-of-pocket  price  and  quality),  and  the  y's  measure  the  average  value 
that  individuals  place  on  plan  specific  unobserved  variables. 

In  the  standard  conditional  logit  model,  McFadden  (1973,1974)  has  shown  that  if 
(^ijm-^ikm)  follows  a  Type  I  extreme  value  distribution,  then  the  probability  that  individual 
'i'  chooses  plan  'j'  in  market  'm'  can  be  expressed  as  equation  (5-4): 
(5-4)  Prob(Yijn,=  l)  =  e(P'^u"^J>/ZkeJ„e('''^i'<"^k>        , 

To  account  for  the  fact  that  eligible  beneficiaries  of  the  firm  are  offered  different 
health  plan  choices  (i.e.,  due  to  location  of  residence),  the  probability  in  (5-4)  is  re- 
written as  (5-5)  by  defining  a  dummy  variable  Cjk  such  that: 

Cik  =  1  if  choice  k  is  in  person  i's  choice  set 
0  if  choice  k  is  not  in  person  i's  choice  set 


(5-5)     Prob(Y^^=l)=- 

k  =  1 
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Equation  (5-5)  cannot  be  estimated  because  the  Yj's  are  not  observed.  If  we 
assume  that  the  y/s  -0  then  (5-5)  reduces  to  (5-6)  which  can  be  estimated. 

(5-6)     Prob(Y^  =  1)  = 

k  =  1 

There  are  several  Hmitations  with  the  conditional  logit  model  in  (5-6).  First,  the 
distribution  of  the  e's  which  underlies  (5-6)  assumes  independence  of  irrelevant 
alternatives  (IIA).  IIA  implies  that  the  probability  of  choosing  a  given  plan  relative  to 
another  plan  is  independent  of  the  other  plans  in  the  chooser's  choice  set.  If  some  plans 
are  closer  substitutes  to  a  given  plan  than  others,  IIA  will  be  violated.  Following 
Feldman  et  al.  (1989),  this  limitation  is  addressed  by  full  information  maximum 
likelihood  (FIML)  estimation  of  a  nested  logit  model,  where  the  nests  are  defined  by  the 
extent  of  plan/physician  integration.  The  nested  logit  model  includes  a  coefficient 
estimate  for  the  'inclusive  value.'  The  inclusive  value  parameter  is  assumed  to  fall 
between  zero  and  one,  with  one  minus  the  inclusive  value  being  a  measure  of  the 
correlation  of  unobserved  utility  within  a  given  nest.  Hence,  the  parameter  estimate  for 
the  inclusive  value  will  yield  an  indication  of  how  well  the  data  fit  the  imposed  nesting 
scheme  [Train  (1986)]. 

If  Yj's  ^  0  then  the  distribufional  assumpfions  of  (5-6)  are  violated  and  these 
unobserved  variables  remain  in  the  error  term.  Since  unobserved  plan  specific  variables 
are  common  to  each  choice  alternative  across  choosers,  the  e's  will  be  correlated  across 
individual  observations  and  therefore  will  not  be  independently  and  identically 
distributed.  This  violation  of  the  independence  assumption  of  the  conditional  logit  model 
results  in  a  downward  bias  in  the  estimated  standard  errors  because  the  model  assumes 
more  independence  in  the  observations  than  actually  exists.  This  bias  is  an  important 
limitation  of  the  conditional  logit  model  since  it  influences  the  inferences  obtained  from 
the  data,  possibly  leading  to  erroneous  conclusions  about  the  strength  of  the  relationship 
between  the  explanatory  variables  and  the  probability  of  plan  enrollment. 
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5.3  Market  Share  Regression  Model 

The  violation  of  the  independence  assumption  in  the  conditional  logit  model  is 
addressed  by  an  alternative  estimation  approach  which  relies  on  plan  market  shares  and 
mathematically  approximates  the  conditional  logit  model.  Plan  market  shares  are  defined 
by  equation  (5-7).  The  estimated  probability  that  plan  'j'  will  be  chosen  (Pj^)  is  identical 
for  all  individuals  (individual  characteristics  do  not  influence  this  probability),  therefore 
the  observed  share  (5-7)  will  converge  to  this  probability  as  the  number  of  choosers 
approaches  infinity.  In  smaller  samples,  the  observed  share  will  equal  the  probability 
plus  an  error,  term  (vjn,),  which  represents  the  deviation  between  the  share  and  the 
probability  as  shown  in  equation  (5-8).^ 

(5-7)       Sjn.=   Si=,...N^Yijn,/Nn, 

(5-8)     S,.  =  (e^P'^J  ^  V  /  !,=,.;„  cik  e^P'^-c-^k))  +  y.^ 

The  ratio  of  shares  for  plans  j  and  h  can  be  written  as  (5-9).  Taking  the  logarithm 
of  (5-9)  results  in  equation  (5-10) 

(5-9)    Sj^  /  Sh.  =  [(e<P'^J* V  / 1,=,,^  cik  e^P'^^^^k))  +  Vj,  ]  / 
[(e(P'^h-y,/2^^,^^   Cike(W^k))  +  Vh.] 

(5-10)    log  (Sjn,  /  Shn.)  =  log  [e^P'^J'^j)  +  Vjn,  *  Ek=l..J,  Cjk  C^^'^^^^h^  ]  - 

log  [e^P'^h-Vh)  +  vhn,  *  Ek--...;^  Oik  e^P'^-^^^k)  ] 

Equation  (5-10)  can  be  transformed  into  a  more  simple  form  by  taking  first  order 
Taylor  series  approximations  around  Vj^  =  0  and  vn^  =  0.  This  yields  (5-11)  which  is 
approximately  equal  to  (5-10). 

(5-11)  log  (Sjn,/  Shn.)  =  log  (e^P'^J^V)  -  log  (e^P'^^h-Vh)  +  [D/(e(P''^J^V)]  *  Vj, 

[D/(e(P''^h-yh)]*Vh, 

=  P(Xj  -  Xh)  +  (Yjn,  -  Yhn,)  +  [D/(e<P''^J '  ^j))]  *  vj, 
[D/(e<P''^h-yh)j*Vhn, 


vjm 


*jm 


A  simple  example  illustrates  why  the  probability  and  share  are  not  identical.  In  the  case  of  a  fair  coin,  the 
probability  of  obtaining  a  'head'  or  'tail'  on  any  flip  of  the  coin  is  0.5  for  each  possible  outcome.  However, 
the  'share'  or  proportion  of  either  outcome  (i.e.  'heads'  or  'tails')  relative  to  the  total  number  of  coin  flips 
(N)  will  not  necessarily  be  identical  to  the  probability  (0.5),  although  it  will  approach  the  probability  as 
N->oo. 
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where  D  =  Zic=i..jmCike<P'^''^V 

=  P(AX)  +  Ay  +  Vj„/Pj„  +  Vhn/Phm 

Regression  Analysis 

In  order  to  identify  the  share  regression  model  using  ordinary  least  squares 
regression  analysis,  the  dependent  and  explanatory  variables  are  defined  as  deviations 
from  an  arbitrarily  chosen  reference  plan  in  each  market.  Hence,  the  model  which  will  be 
estimated  is: 

(5-12)    log  (Sjn,)  -  log    (Sj.n.  )  =  P(  Xj  -    Xj.  )  +  (Yj,  -  Yj.^)  +  (Vj^/Pjn,  -  Vj*  JPj„,) 

where: 

Sjm   =  the  market  share  of  plan  'j'  in  market  'm' 

Sj*m  =  the  market  share  of  an  arbitrarily  chosen  reference  plan  in  market  'm'. 
Vjm  =  a  stochastic  error  which  will  be  a  function  of  market  size  and  the 
probabilities  that  plan  'j'  and  the  reference  plan  are  chosen. 

With  a  reference  plan  in  each  market,  there  will  be  (n-1)  observations  in  each 
market  (where  n  is  equal  to  the  total  number  of  plans  in  a  market)  and  the  number  of 
observations  in  the  OLS  regression  (N)  will  equal  the  total  number  of  plans  minus  the 
number  of  markets. 

The  model  described  in  equation  (5-12)  differs  from  that  described  in  equation  (5- 
6)  for  several  reasons.  First,  the  functional  form  in  equation  (5-12)  is  only  an 
approximation  to  that  which  one  would  get  if  the  micro  data  were  aggregated  to  the  plan 
level  due  to  the  Taylor  series  approximation.  Moreover,  the  model  in  equation  (5-12) 
assumes  the  plan  specific  unobservables  (y's)  are  distributed  normally  with  a  mean  of 
zero,  whereas  the  model  in  equation  (5-6)  assumes  the  y's  =  0. 

5.4  Heteroskedasticity 

The  error  term  in  equation  (5-12)  is  heteroskedastic  because  markets  differ  in  size 
and  plans  differ  in  the  probability  that  they  will  be  chosen.  Additionally,  within  the  same 
market,  the  unobserved  component  of  (5-12)  will  be  correlated  across  observations 
because  they  share  the  same  reference  plan.  Moreover,  because  several  plans  are  offered 
in  multiple  markets,  a  correlation  in  the  unobserved  component  of  (5-12)  will  exist 
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between  these  observations  as  well.  The  magnitude  of  (and  potential  problem  with)  the 
latter  correlations  will  depend  on  the  number  of  markets  for  which  these  commonalities 
exist.  To  gauge  the  magnitude  of  the  correlation  of  unobserved  variables  across 
observations,  the  cross  product  of  the  residuals  for  plans  that  are  in  the  same  market  (i.e., 
share  a  common  reference  plan),  different  markets  with  common  plans,  and  different 
markets  but  common  reference  plans,  can  be  exammed.  A  t-test  can  be  conducted  for  the 
null  hypothesis  that  the  mean  of  the  cross-products  of  the  residuals  is  equal  to  zero. 

5.5  Zero  Shares 

Another  complication  for  the  estimation  of  (5-12)  arises  because  some  plans  have 
zero  shares.  This  is  more  common  in  markets  with  less  choosers,  although  it  can  also 
occur  in  markets  with  large  numbers  of  choosers.  The  presence  of  zero  shares  is 
important  because  Gamick  et  al.  (1989)  have  demonstrated  that  share  regressions  are 
much  less  stable  when  they  are  subject  to  the  'zero  flow  problem.'  Plans  with  zero 
shares  are  excluded  from  this  analysis  under  the  assumption  that  they  are  not  truly  in  the 
choice  set  since  no  employee  or  retiree  has  chosen  these  plans.  This  assumption 
eliminates  concerns  that  arise  due  to  zero  flows.^  Dropping  irrelevant  alternatives  does 
not  impact  the  estimates  of  the  logit  models. 

5.6  Weighting 

Even  when  zero  shares  are  excluded  from  the  analysis,  it  is  not  clear  how  smaller 
markets  should  be  valued  relative  to  larger  markets  when  estimating  (5-12).  This  is 
essentially  a  question  of  whether  or  not  identical  market  shares  should  be  valued 
similarly  in  large  and  small  markets.  It  is  likely  that  shares  from  larger  markets  should 
receive  more  weight  in  the  estimation  of  (5-12)  since  the  share  is  based  on  more 
observations.  However,  since  the  exact  weight  that  each  observation  receives  depends  on 
the  complex  form  of  the  variance-covariance  matrix,  it  is  not  clear  what  the  appropriate 
weight  should  be.   The  analysis  in  this  dissertation  estimates  a  non-weighted  version  of 

This  assumption  is  less  realistic  for  smaller  markets.  For  example,  if  a  plan  was  not  chosen  in  a  market 
with  a  large  number  of  choosers  (i.e.  1,000  employees),  it  is  reasonable  to  assume  that  even  though  the  plan 
was  offered,  it  was  not  considered  a  realistic  choice  by  most  choosers.  However,  in  a  small  market  (e.g.  3 
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equation  (5-12),  and  a  version  weighted  by  the  square  root  of  the  market  size.  The 
standard  errors  reported  in  the  unweighted  case  are  robust  to  heteroskedasticity.  The 
non-retiree  models  are  estimated  only  with  markets  that  contain  at  least  20  choosers 
while  the  retiree  models  are  estimated  regardless  of  the  number  of  choosers  due  to  sample 
size  concerns. 

5.7  Interaction  Terms 

It  is  reasonable  to  believe  that  individual  characteristics  may  influence  the  manner 
in  which  different  health  plans  are  valued  (i.e.  individuals  of  different  ages  may 
differentially  value  unrestricted  choice  of  physician).  These  hypotheses  can  be  easily 
explored  in  the  conditional  logit  model  by  interacting  individual  specific  variables  with 
the  underlying  variables  in  the  model.  However,  when  individual  specific  interactions 
are  included,  estimation  of  the  share  equations  becomes  difficult  since  estimation  of 
differentials  due  to  individual  characteristics  necessitates  defining  shares  for  each  distinct 
permutation  of  chooser  characteristics  (i.e.  each  possible  age).  When  chooser 
characteristics  are  continuous,  the  problem  of  zero  flows  [Gamick  et  al.  (1989)]  will 
frequently  arise.  Because  of  this  difficulty,  many  authors  resort  to  estimation  of  logit 
models  which  easily  allow  for  interactions  between  plan  and  chooser  characteristics. 
However,  if  plan  specific  unobserved  variables  are  important,  this  approach  will 
overestimate  the  precision  of  the  estimates  in  the  same  manner  as  the  logit  models  which 
include  only  plan  specific  attributes.  The  pooled  retiree  sample  that  is  estimated  in  this 
dissertation  includes  a  specificafion  in  which  price  is  interacted  with  a  Medicare  dummy 
variable,  and  a  specification  that  is  fiiUy  interacted  with  the  Medicare  dummy.  These 
interactions  indicate  whether  Medicare  eligible  retirees  differ  from  non-Medicare  eligible 
retirees  in  their  sensitivity  to  various  health  plan  attributes. 

5.8  Outlier  Plans 

An  advantage  of  the  share  regression  approach  is  that  it  easily  allows  for  the 
examination  of  outlier  plans.    Outliers  can  be  examined  visually  via  partial  regression 


employees)  it  is  not  clear  whether  the  plan  was  not  chosen  because  it  was  not  considered  a  realistic  choice, 
or  because  it  was  a  realistic  but  sub-optimal  choice  for  the  employees  in  the  market. 
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plots  or  can  be  formally  identified  based  on  the  value  of  the  studentized  residual.  The 
studentized  residual  is  defined  for  each  observation  as  a  function  of  the  difference 
between  the  predicted  value  from  the  full  model  versus  that  from  a  model  omitting  that 
observation.  In  this  dissertation  outliers  are  defined  as  observations  with  studentized 
residuals  that  are  greater  than  2  in  absolute  value.  The  regression  models  are  re- 
estimated  omitting  the  idenfified  outlier  plans  [Belsey,  Kuh,  and  Welsch  (1980)]. 

5.9  Reported  Results 

The  coefficient  and  standard  error  estimates  from  all  models  (the  conditional 
choice  model,  nested  logit  model,  and  the  weighted  and  unweighted  share  regression 
models)  are  reported  as  well  as  the  odds  ratios  that  are  derived  from  the  coefficients. 
Odds  ratios  indicate  how  the  probability  of  choosing  a  health  plan  differs  between  two 
plans  that  are  exactly  identical  on  all  characteristics  except  for  the  characteristic  in 
question.  For  the  continuous  variables,  the  odds  ratios  are  estimated  by  comparing  a  plan 
with  the  mean  value  of  the  variable  in  question  relative  to  a  plan  with  a  value  that  is  one 
standard  deviation  above  the  mean  (and  $5  per  month  above  the  mean  value  for  price). 
For  the  discrete  variables,  the  odds  ratios  are  estimated  by  comparing  a  plan  rated 
'superior'  on  the  plan  rating  in  question  relafive  to  an  otherwise  identical  plan  that  did  not 
receive  the  'superior'  rating. 
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Chapter  VI 
Results 


The  parameter  estimates  and  p-values  for  all  models  and  all  samples  are  reported 
m  Tables  6-la  to  6-8a  at  the  end  of  this  chapter.  The  coiresponding  odds  ratios  are  found 
in  Tables  6-lb  to  6-8b  in  Appendix  B.   Tables  6-lc  to  6-3c  in  Appendix  B  contain  the 
share  regression  coefficients  for  active  employees  (non-union  and  union)  choosing  single 
and  family  coverage  when  outliers  are  excluded.    The  corresponding  odds  ratios  are 
contained  in  Tables  6-ld  to  6-3d  in  Appendix  B.  Three  sets  of  basic  results  are  reported 
for  the  pooled  retiree  sample  and  are  contained  in  Appendix  B.  First,  estimates  and  odds 
ratios  from  a  model  where  price  is  interacted  with  a  Medicare  dummy  variable  are 
reported  in  Tables  6-6a  and  6-6b.  Second,  estimates  and  odds  ratios  from  a  model  where 
all  explanatory  variables  are  frilly  interacted  with  the  Medicare  dummy  variable  are 
reported  in  Tables  6-6c  and  6-6d.   Third,  regression  coefficients  and  odds  ratios  for  the 
pooled  retiree  sample  excluding  outliers  are  reported  in  tables  6-6e  and  6-6f 

6.1  Results  by  Sample 

This  section  describes  the  results  obtained  for  the  eight  samples  that  are  analyzed 
in  this  dissertation.  The  results  from  a  base  sample  (active  non-union  employees 
choosing  single  coverage)  are  described  in  detail,  and  the  results  from  the  remaining 
samples  are  described  relative  to  this  base  sample,  with  particular  emphasis  placed  on 
differences  from  the  base  sample  results. 

Base  Sample:  Active  Non-Union  Employees  Choosing  Single  Coverage 

The  results  indicate  that  the  relationship  between  plan  enrollment  and  the  health 
plan  ratings  is  mixed.  Medical  treatment  is  the  only  rating  that  is  estimated  to  be 
positively  related  to  plan  enrollment  in  all  four  models.  However,  the  estimate  is  only 
statistically  significant  in  the  two  logit  models.  The  preventive  care  rating  is  positively 
related  to  plan  enrollment  in  all  models  except  the  conditional  logit,  but  statistically 
significant  only  for  the  two  share  regression  models.  The  odds  ratios  computed  from  the 


83 


preventive  care  estimates  in  the  share  regression  models  imply  that  non-union  employees 
choosmg  smgle  coverage  are  between  1A%  and  Xm%  more  likely  to  enroll  in  a  plan  that 
received  a  superior  rating  on  this  dimension. 

Employee  satisfaction,  estimated  as  inversely  related  to  plan  choice  for  all  four 
models,  was  the  most  robust  finding  for  the  health  plan  ratings.  The  estimates  for  this 
vanable  are  statistically  significant  at  the  0.01  level  for  all  four  stafistical  models  and  the 
odds  ratios  suggest  that  employees  are  between  32  and  68  percent  less  likely  to  enroll  in 
plans  that  were  rated  superior  on  this  dimension. 

The  inverse  relationship  between  the  employee  satisfaction  rafing  and  enrollment 
appears  counter-intuitive,  but  upon  fizrther  examination  of  the  measures  that  comprise 
this  index,  may  actually  be  quite  rational.  For  example,  the  safisfactiop  domain  contains 
two  appointment  waiting  time  measures  (for  urgent  and  non-urgent  care)  and  a  measure 
indicating  the  percentage  of  physicians  in  the  health  plan  that  were  accepting  new 
pafients.  In  determining  the  report  card  ratings,  the  firm's  methodology  assumed  that 
longer  waiting  times  and  fewer  physicians  accepting  new  patients  were  negative 
characteristics. 

However,  it  is  plausible  that  plans  with  longer  appointment  waiting  fimes  and  less 
physicians  accepting  new  patients  are  plans  with  popular  physicians,  in  which  case  these 
measures  may  actually  proxy  for  physician  popularity  and  physician  quality  rather  than 
positively  measuring  satisfacfion.  An  additional  explanation  for  the  apparent 
counterintuitive  finding  concerns  the  measure  of  overall  enrollee  satisfaction  with  the 
health  plan,  one  of  five  measures  comprising  the  employee  saUsfaction  index.  HEDIS 
2.0  did  not  require  a  standardized  safisfacfion  survey  but  simply  required  plans  to 
administer  their  own  satisfaction  survey  and  to  report  an  overall  satisfaction  rate 
Anecdotal  evidence  fi-om  the  benefits  managers  at  the  firm  suggests  that  some  of  the 
'better'  plans  reported  lower  than  average  overall  satisfaction  ratings,  apparently  because 
their  methodology  for  measuring  overall  satisfaction  was  more  rigorous  than  most  plans. 

The  results  for  the  physician  quality  and  surgical  care  ratings  are  mixed.  For  both 
of  these  variables,  the  logit  models  yield  posifive  esfimates  while  the  share  regressions 
suggest  an  inverse  relationship  between  em-ollment  and  these  ratings.  The  physician 
quality  rating  is  only  significant  at  the  p=0.05  level  in  the  condifional  logit  model ,  while 
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none  of  the  surgical  care  estimates  are  significantly  different  from  zero  at  the  p=0  05 
level.    Interestingly,  like  the  employee  satisfaction  rating,  the  surgical  care  rating  may 
also  suffer  from  poor  assumptions  about  the  relationship  between  the  rating  and  the 
measures  that  comprise  the  index.  For  example,  the  firm  assumed  that  plans  performing 
more  surgeries  were  'worse',  despite  the  fact  that  the  underlying  HEDIS  surgical  care 
measures  were  not  adjusted  for  case-mix  severity.    Moreover,  it  may  be  the  case  that 
plans  performing  a  greater  number  of  surgeries  may  be  more  attractive  to  employees  if 
these  plans  generally  place  fewer  restrictions  on  access  and  utilization.  If  this  hypothesis 
IS   true,    then   the   surgical   rates   would   be   positively   correlated   with   other  plan 
characteristics  that  employees  and  retirees  value,  but  the  methodology  used  by  the  firm  to 
construct  the  ratings  would  not  have  captured  this. 

The  estimates  for  the  price  variable  support  the  findings  from  other  studies  and 
confirm  what  economic  theory  predicts;  namely  that  plan  enrollment  is  inversely  related 
to  out-of-pocket  price.  The  logit  coefficients  are  the  only  estimates  to  achieve  statistical 
significance.  The  odds  ratios  suggest  that  employees  are  between  six  and  ten  percent  less 
hkely  to  choose  a  plan  with  a  monthly  out-of-pocket  price  that  is  five  dollars  above  the 
mean  ($222),  relative  to  an  otherwise  identical  plan  with  the  mean  price  ($217). 

As  predicted,  employees  are  attracted  to  plans  with  a  large  number  of  physicians, 
but  only  the  estimates  from  the  unweighted  share  regression  and  conditional  logit  models 
are  statistically  significant  at  the  p=0.10  level.  The  odds  ratios  derived  from  the  estimates 
imply  that  employees  are  between  3  and  20  percent  more  likely  to  enroll  in  a  plan  with  a 
ratio  of  physicians/em-ollees  that  is  one  standard  deviation  above  the  mean  (0.660) 
relative  to  an  otherwise  identical  plan  that  with  the  mean  value  (0.30). 

Finally,  estimates  for  the  integration  variable  are  mixed.  The  logit  models  suggest 
an  inverse  relationship  between  enrollment  and  integration  while  the  share  equations 
suggest  a  positive  relationship.  Only  the  coefficient  from  the  nested  logit  model  is 
statistically  significant  however.  The  integration  variable  is  designed  to  capture  the 
relationship  between  the  provider  panel  and  the  insurance  plan.  For  example,  staff  and 
group  model  HMOs  are  considered  'integrated'  because  of  the  close  relationship  between 
the  plan's  physician  panel  and  the  insurance  mechanism.    The  mixed  results  for  the 
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integration  variable  may  reflect  the  difficulty  of  categorizing  health  plans  in  today, 
marketplace. 

When  the  share  regression  models  are  re-estimated  omiMng  seven  ou.Uers,  fte 
pnce  and  physicians/e^ollees  coefficients  obtain  statistical  signific.ce  and  the  adjusted 
R-squared  nnproves  for  both  models'  TTre  odds  ratios  fiom  the  models  which  exclude 
outhers  are  qualitatively  similar  ,o  the  fl,U  mode,  for  most  variables,  but  suggest  a 
stronger  response  for  price,  physicians/cnrollees.  and  integration  relative  to  the  models 
which  mclude  the  outlier  plans. 

Active  Non-Vnion  Employees  Choosing  FamUy  Coverage 

Active  non-union  employees  choosing  family  coverage  were  generally  less 
senstttve  to  price  than  the  base  sample.  For  example,  employees  were  between  2-6 
percent  less  likely  to  em»ll  in  a  plan  with  a  monthly  price  that  was  five  dollars  above  the 
mean  ($602)  relative  to  an  otherwise  identical  plan  with  the  mean  price  ($597)  This 
findtng  ,s  consistent  with  the  hypothesis  that  families  are  less  price  sensitive  than  single 
mdrvtduals  because  employees  choosing  family  coverage  are  older  (mean  age  of  40  2  v 
36.2)  and  have  more  dependents  (mean  number  of  dependents  2.93  v.  0.07)  with  a  wider 
array  of  health  care  needs. 

For  preventive  care,  the  enrollment  patterns  for  employees  choosmg  family 
coverage  were  more  strongly  related  to  this  rating  than  for  the  base  sample,  and  the 
esfmates  were  statistically  significant  in  all  four  models.  Because  the  prevention  tndex 
contains  measures  that  are  generally  appUcable  to  children  and  older  adult  populations 
(..e.  chtldhood  immunization  rates  and  cancer  screenings),  one  might  expect  this  rating  to  ' 
be  more  salient  to  families  relative  to  single  employees  who  are  younger  and  have  less 
dependents. 

Like  the  base  sample,  the  results  for  the  satisfaction  rating  also  suggest  an  inverse 
relationship  between  the  rating  and  plan  eiuollment.  however  the  odds  ratios  imply  a 
much  smaller  impact.  For  example,  employees  choosing  family  coverage  were  anywhere 

omitting  that  observation.  Outliers  are  defmed  Jl.    T       ^" '"°''^'  ^^'"^"^  that  from  a  model 
value  [Belsey,  Kuh,  and  Wels  "h  (1980)]  °^^^^^^'™^  ^'*  ^  ^^udentized  residual  >2  in  absolute 
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from  less  than  one  percent  less  likely  to  as  much  as  58  percent  less  likely  to  enroll  in  a 
plan  that  received  a  superior  rating  on  satisfaction.  Finally,  relative  to  the  base  sample, 
employees  choosing  family  coverage  were  generally  less  likely  to  enroll  in  plans 
receiving  a  superior  rating  on  both  physician  quality  and  surgical  care,  and  these  results 
were  more  significant  relative  to  the  base  sample. 

Active  Union  Employees  Choosing  Single  Coverage 

The  results  for  this  sample  should  be  interpreted  cautiously  because  even  though 
the  sample  contains  a  similar  number  of  employees  in  the  logit  models  (5,505  relative  to 
5,795  in  the  base  sample),  these  employees  are  clustered  in  a  smaller  number  of  plans  and 
markets  (i.e.  N-56  relative  to  N=113  in  the  base  sample  share  regressions).  With  eight 
regressors,  there  clearly  are  concerns  about  the  validity  of  the  estimates  obtained  from  the 
share  regression  models. 

Nonetheless,  the  enrollment  of  union  employees  choosing  single  coverage  is  less 
influenced  by  price  than  their  non-union  counterparts.  The  odds  ratios  imply  that  union 
employees  are  between  30-49  percent  less  likely  to  emx)ll  in  a  plan  with  a  price  that  is  $5 
above  the  mean  ($14.68)  relative  to  an  otherwise  identical  plan  with  the  mean  price 
($9.68).  This  greater  response  to  price  may  be  due  to  the  fact  that  union  employees  at 
this  firm  have  traditionally  faced  very  low  or  even  zero  out-of-pocket  prices  as  evidenced 
by  the  descriptive  statistics  in  Table  4-3. 

The  results  for  the  report  card  ratings  are  puzzling  for  this  sample.  In  general 
there  is  not  much  difference  from  the  base  sample  for  the  preventive  care  and  satisfaction 
ratings.  However,  the  results  for  the  medical  freatment,  physician  quality,  and  surgical  ' 
care  ratings  are  much  different  than  the  base  sample  for  reasons  that  seem  inexplicable. 
For  example,  union  employees  choosing  single  coverage  are  much  more  likely  to  enroll 
in  plans  receiving  superior  ratings  on  physician  quality  and  surgical  care.  These  results 
are  veiy  strong  and  significant  for  all  models  for  the  physician  quality  rating.  The 
surgical  care  rating  achieves  statistical  significance  for  the  logit  models  only.  For 
medical  treatment,  employees  are  less  likely  to  enroll  in  plans  rated  superior  on  this 
dimension,  which  is  entirely  different  from  the  results  for  the  non-union  sample.  There  is 
no  obvious  reason  as  to  why  union  and  non-union  employees  choosing  single  coverage 
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should  deviate  so  much  in  terms  of  the  relationship  of  their  enrollment  patterns  to  these 
plan  ratmgs.  The  strange  results  obtained  in  this  sample  may  be  due  to  the  small  sample 
size  m  the  share  regression  models,  although  the  logit  models,  which  do  not  suffer  from 
sample  size  problems,  also  yield  similar  qualitative  results. 

Finally,  employees  in  this  sample  are  less  likely  to  enroll  in  plans  with  more 
physicians  and  plans  with  tightly  integrated  physician  panels.  These  results  are 
particularly  interesting  since  tightly  integrated  plans  typically  have  smaller  physician 
panels  [Marion  Merrell  Dow,  (1994)]. 

Non-Medicare  Eligible  Retirees 

Relative  to  the  base  sample,  non-Medicare  eligible  retirees  are  less  influenced  by 
pnce  changes.  The  odds  ratios  suggest  that  retirees  are  only  2-5  percent  less  likely  to 
em-oll  in  plans  with  a  monthly  out-of-pocket  price  that  is  five  dollars  above  the  mean 
($23.13)  relative  to  an  identical  plan  with  the  mean  price  ($18.13).  The  retirees  in  this 
sample  are  also  more  likely  to  em-oll  in  plans  receiving  superior  physician  quality  and 
surgical  care  ratings  relative  to  the  base  sample.  For  both  variables  the  results  are 
positive  across  all  methods.  The  results  are  statistically  significant  for  all  models  for  the 
physician  quality  rating  and  for  three  of  four  models  for  the  surgical  care  rating. 

Unlike  the  base  sample,  retirees  are  less  likely  to  enroll  in  plans  rated  superior  on 
medical  treatment.  The  results  were  significant  for  all  models  and  suggest  that  retirees 
are  between  23-35o/o  less  likely  to  em-oll  in  plans  with  superior  ratings.  This  result  is 
interesting  given  that  the  medical  treatment  rating  is  arguably  the  weakest  of  the  five 
since  it  only  contains  the  diabefic  retinal  examination  rate  and  indicators  of  whether  or 
not  the  plan  queries  physician  credentials,  including  hospital  privileges,  state  licensure, 
and  malpractice  suits. 

Medicare  Eligible  Retirees 

The  odds  ratios  for  the  price  variable  suggest  that  Medicare  retirees  are  between 
7-11  percent  less  likely  to  em-oll  in  plans  that  are  $5  per  month  more  expensive  ($22.66) 
than  otherwise  identical  plans  with  the  mean  price  ($17.66). 
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Relafve  to  the  base  sample,  Medicare  retirees  are  less  likely  (6-8  percent)  to 
enroll  m  plans  with  a  larger  number  of  physicians/cnrollees.  Only  U,e  estimate  from  the 
condtfonal  logit  model  is  statistically  significant  however.  Medicare  retirees  are  also 
between  39-55  percent  less  likely  to  enroll  in  a  plan  coded  as  ■integrated'  relative  to  an 
Otherwise  identical  non-integrated  plan. 

The  results  for  the  preventive  care  rating  are  mixed,  exhibiting  a  positive  and 
significant  relationship  in  the  share  regression  models  and  a  negative  and  significant 
relationship  in  the  logit  models.  The  differences  across  models  may  be  due  to  the  fact 
that  unlike  the  base  sample,  markets  with  less  than  20  choosers  (Medicare  eligible 
retirees)  were  included.  The  inclusion  of  these  markets  in  the  share  regression  equations 
was  necessaiy  because  there  were  few  markets  with  more  than  20  retirees.  However 
their  inclusion  raises  concerns  about  the  validity  of  the  proportions  used  in  the  share 
regressions,  which  may  explain  differences  in  the  estimates  obtained  across  methods. 

Finally,  the  physician  quality  and  surgical  care  ratings  are  positively  and 
significantly  related  to  plan  em-ollment  for  all  four  models.  The  stronger  findings  for  the 
physician  quality  rating  relative  to  the  base  sample  are  difficult  to  explain  Perhaps 
retirees  simply  took  this  rating  at  face  value.  Retirees  may  also  have  taken  the  surgical 
care  rating  at  face  value  and  the  stronger  findings  may  be  due  to  the  fact  that  the 
Medicare  population  is  much  more  likely  to  need  surgical  care  relative  to  younger  active 
employees.  However,  plans  that  received  'superior'  ratings  were  plans  that  perfonned 
less  surgenes,  as  opposed  to  plans  that  were  necessarily  better  in  the  quality  of  the 
surgeries  perfonned.  Therefore,  it  would  be  valuable  to  know  if  retirees  understood  the 
construction  of  the  rating  and  whether  they  agreed  with  the  values  imposed  by  the  firm.      ' 

Pooled  Retirees  with  Medicare  Interaction 

The  coefficients  on  the  explanatory  variables  interacted  with  a  Medicare  dummy 
variable  indicate  the  estimated  differences  in  the  relationship  between  health  plan 
em-ollment  and  the  explanatoiy  variables  for  the  Medicare  and  non-Medicare  samples  In 
the  fiiUy  interacted  model,  there  are  three  differences  that  are  statistically  significant. 
First,  although  all  retirees  are  attracted  to  plans  with  lower  out-of-pocket  pnces,  Medicare 
retirees  are  more  price  sensitive. 
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E„„,toe„,  for  both  Medicare  and  non-Medicare  retirees  is  positively  related  .0 
toe  preventive  care  rating,  but  the  effect  of  the  preventive  care  rating  is  le.  for  the 
Medtcare  santple  relative  ,0  the  non-Medicare  santple.  The  interaction  is  only  significant 
m  .he  two  logi.  ntodels  however.  Finally,  enroltaent  is  inversely  related  ,0  the 
sa  s  actton  rating  for  al,  retirees.  However,  enrolhnent  is  ™ore  negatively  related  to  the 
sattsfacnon  rating  for  Medicare  retirees  relative  to  thetr  non-Medicare  conntetparts  The 
est™,a.ed  interaction  for  the  satisfaction  rating  is  sign,fica„t  in  all  models  except  the 
weighted  share  regression  model. 


New  Hires 


Because  there  were  a  small  number  of  new  hires  in  1995  (N=294)  only  the 
conditional  logi,  model  could  be  estimated  for  this  sample.  The  estimates  from  this 
model  suggest  that  only  the  price  variable  is  statistically  significant  and  quantitatively 
different  from  the  base  sample.  Specifically,  plan  enrollment  for  the  new  hire  sample  is 
a  so  mversely  related  to  price,  but  the  response  is  slightly  sfronger  for  this  sample.  TT,e 
odds  ratio  implies  that  new  hires  are  13  percent  less- likely  ,0  enroll  in  a  plan  with  a 
monthly  price  that  is  S5  above  the  mean  (S2.9,  relative  to  an  o.herw.se  identical  plan 
With  the  mean  price  ($214). 

Several  other  variables  yield  estimates  that  are  qualitatively  differem  from  the 
base  model.  However,  these  estimates  are  not  statistically  significant.  For  example  new 
htres  are  less  likely  to  enroll  in  plans  with  larger  physician  panels,  and  plans  tha,  received 
supenor  ratings  on  preventive  care,  physician  quality,  and  surgical  care 

Despite  the  small  sample  size,  these  results  are  interesting  because  it  is  commonly 
hypothesized  tha,  new  hires  are  likely  to  be  more  responsive  to  all  variables  because 
unhke  the  base  sample,  they  are  actively  making  a  choice  for  the  first  time     The 
est,mates  obtained  from  this  sample  do  not  provide  evidence  to  support  this  hypothesis. 

1994-1995  Plan  Smicliers 

Like  the  new  hire  sample,  only  the  conditional  logit  model  was  estimated  for  the 
plan  swucher  sample  because  of  small  sample  size.  Unhke  the  new  hire  sample  however 
the  eshmates  from  the  plan  switcher  sample  are  generally  statisfcally  significant    The' 
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pane  s  and  plans  .ha,  are  «gh.,y  integrated.  This  patten,  is  evident  in  several  of  the 
samples  and  begs  the  question  of  what  is  attractive  about,  or  what  is  unobserved  and 
correlated  with,  plans  that  have  fewer  physicians  and  that  are  not  integrated 

The  results  fron,  this  sample  also  suggest  that  switchers  are  less  likely  to  enroll  in 
plans  rated  superior  on  preventive  care,  physician  quality,  and  surgical  care  Plan 
swttc  ers  are  highly  likely  to  enrol,  in  plaus  rated  superior  on  medical  treatment,  which  is 
.nexp, cable  given  the  measures  that  comprise  this  index.  Fmally.  unlike  al,  other 
samples  and  models,  plan  switchers  are  more  Ukely  to  enrol,  in  plans  ..ted  superior  on 
sattsfacion.  The  odds  ratio  implies  that  switches  are  14  percent  more  likely  to  enroll  in 
a  plan  rated  superior  o„  employee  satisfaction  relative  to  an  otherwise  identical  plan  that 
d,d  not  receive  the  superior  designation.  Given  the  robustness  of  the  esttmates  for  the 
sahsfachon  rating  across  all  other  samples,  this  resuh  should  be  intetpreted  cautiously. 

6.2  Differences  in  Sample  Response  by  Variable: 

Tables  6-9a  to  6-9h  in  Appendix  B  summarize  the  odds  ratios  and  p-va,ues  for  all 
samples  and  all  models  (a  total  of  26)  for  each  variable.' 

6.3  Results  With  Outliers  Omitted 

Influential  observations  (outliers)  were  identified  for  the  share  regression  models 
Ouhers  were  identified  by  the  value  of  the  studentized  residua,,  which  is  defined  for 
each  observation  as  a  function  of  the  d.fference  between  the  predicted  value  from  the 
model  with  a„  observations  included  relative  to  a  mode,  which  om.ts  outhers 
Specfically.  outliers  were  defined  as  observafions  w„h  a  sUtdentized  residual  larger  than 
^vo  ,n  absolute  value  [Belsey.  Kuh.  and  Welsch.  (1980)].  Estimates  and  p-values  are 
repotled  in  Tables  6-.c  to  6-3c,  and  Table  6-60  m  Appendix  B.  The  cotresponding  odds 
rattos  are  reported  m  Tables  6-ld  to  6.3d.  and  Table  6-6f  in  Appendix  B 


models  each  (weighted  and  unweiehlTshare  e^l    '        !       ]'  1'°°'"' ""™  ""P'^)  »*  '""' 
addition,  eondihonal  logit  raodds  ontwue  » L-S        '>  "'' """"'  '°^''  "'°''"»>   >" 

and  managed  care  plan  LtahS  "^'^  """'  "=  "'™'"'  f"  "">  ^•°'P'«  ("«"  employees 
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h  .1,  c^es.  «,e  adjust  R-squared  ^proves  when  ,he  .odd  is  estimated  with 

*e  „ut..er  plans  e.Cuded.      ,n  addition,   estimates  of  the  impact  of  price  and 

Phys,e,ans  enrcees  beeomes  stafstieahy  significant  in  the  non-union  single  coverage 

™ple.  a»,  the  odds  ,atio  for  price  hec„n,=s  s.a„er,  indicating  that  the  magnitude  of  the 

for  phystcans/enrollees  increases  indicating  that  the  positive  relationship  between  this 
vartable  and  plan  enrolment  is  stinger  when  outlier  plans  are  excluded  fton,  the  model 

Exclusion  of  outliers  does  not  always  yield  predictable  changes  as  esHmates  font 
•h   sample  of  non-union  employees  choosing  family  coverage  illustrates.    When  seven 

stgn,  can.  (p-value  increases  from  0,072  to  0.2676  in  the  unweighted  share  regression 
model)  as  does  the  estimate  for  satisfaction  (p-value  increases  from  0.1563  to  0  3430  in 
fte  unweighted  sha.e  regression  model).  For  this  sample,  the  estimate  for  integration 
aehteves  statistical  significance  m  the  weighted  share  regression  when  the  outUer  plans 
are  dropped,  and  the  odds  ratio  increases. 

6.4  Inclusive  Value  Estimates  From  Nested  Logit  Models 

In  the  nested  logi,  model,  one  minus  the  coefficient  on  the  inclusive  value 
es  .mates  the  correlation  among  the  e™r  tenns  within  each  nest.    ,f  the  parameter 
sttmate  .s  1.0,  then  the  correlation  among  the  errors  within  a  nest  is  zero,  and  the  nested 
log,,  model  .s  equivalent  to  the  condittona,  logi,  model  [Train,  (1986)].  ,n  this  study  two 
nests  are  defined  for  each  sample,  based  on  whether  the  physicians  m  the  managed  care 
P  an  are  t.ghtly  integrated  w,th  the  plan's  insurance  component.  The  correlation  between    ' 
.he  error  terms  in  each  nest,  which  are  based  on  .he  parameter  estimates  from  the 
cond.t.ona,  logit  mode.,  suggest  that  the  error  .em,s  wuhin  nes.s  are  nega.ively  co.elated 
except  for  the  integrated  nest  in  the  non-union  family  sample.    The  imphed  correlation 
between  error  .etnts  m  .his  sample  is  0.267.    For  ,he  non-in.egra.ed  nest,  the  range  of 
cotrelauon  coefficients  across  samples  is  -0.854  to  -0.057.  The  range  for  the  integrated 

pos.t,vely  correlated,  ,.  appears  that  from  an  empirical  perspective,  nesfing  based  on 
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integration  is  not  appropriate.  This  illustrates  the  difficulty  of  classifying  health  pi 
today's  complex  and  changing  health  care  marketplace. 


ans  m 


6.5  Statistical  Signiflcance 

In  chapter  V  it  was  hypothesized  that  the  standard  error  estimates  from  the 
conditional  logit  model  would  be  biased  downward  if  the  assumption  of  independence  of 
observations  is  violated.  It  is  likely  that  this  assumption  is  violated  in  this  study  since  the 
sample  contains  individuals  who  chose  health  plans  from  the  same  set  of  options    The 
hypothesis  can  be  empirically  examined  by  comparing  the  standard  error  estimates  and  p- 
values  from  the  two  share  regression  models  with  those  from  the  conditional  logit  model 
As  Tables  6-9a  to  6-9h  illustrate,  this  hypothesis  seems  validated  for  n;ost  variables  with 
the  exception  of  preventive  care.     For  preventive  care,  the  p-values  for  both  single 
coverage  samples  (union  and  non-union)  are  larger  for  the  conditional  logit  and  nested 
logit  models  than  for  the  estimates  from  the  share  equations.   For  the  non-union  family 
coverage  sample,  the  p-value  from  the  conditional  logit  model  is  relatively  larger  than  the 
estimates  obtained  from  the  two  share  regression  equations.    For  the  satisfaction  and 
surgical  care  variables,  the  hypothesis  is  validated  in  all  samples  except  the  sample  of 
non-union  employees  choosing  family  coverage. 

6.6  Goodness  of  Fit 

For  each  of  the  share  regression  equations,  the  hypothesis  that  none  of  the  report 
card  ratings  enter  the  model  can  be  rejected  at  the  p=0.01  level  with  the  exception  of  the 
sample  of  union  employees  choosing  single  coverage,  which  can  be  rejected  at  the 
p-0.05  level.  The  adjusted  R-squared  values  indicate  that  on  average,  about  15-40%  of 
the  variation  in  plan  choice  is  explained  by  the  model.  The  majority  of  this  variation  is 
probably  explained  by  price  alone. 
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p  ^.  Table  6-1  a 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 
(active  non-union  employees  choosing  single  coverage)      ^""*'"*'' 
(p-values  in  parentheses) 


Price 

Docs/Members 

Integration 

Prevention 

Satisfaction 

Medical  Treatment 

Physician  Quality 

Surgical  Care 

Inclusive  Value 
Integration  =  0 

Inclusive  Value 
Integration  =  1 


N 

Adjusted  R'^2 

Log  Likelihood 


Unweighted 

Share 
Regression 

-0.0166 
(0.2934) 

4.9564 
(0.0686) 

0.1033 
(0.6353) 

0.5526 
(0.0002) 

-0.8144 
(0.0031) 

0.0712 
(0.8222) 

-0.0122 
(0.9580) 

-0.2813 
(0.4546) 

N/A 


N/A 


113 
0.1939 


Weighted 

Share 
Regression 

-0.0213 
(0.1909) 

3.8573 
(0.2685) 

0.2000 
(0.4125) 

0.7310 
(0.0001) 

-1.1301 
(0.0001) 

0.0910 
(0.7912) 

-0.1745 
(0.4347) 

-0.2734 
(0.4585) 

N/A 


N/A 


Conditional 
Logit 


-0.0123 
(<0.0001) 

3.0001 
(<0.0001) 

-0.0282 
(0.4933) 

-0.0123 
(0.8239) 

-0.3814 
(<0.0001) 

0.4293 
(<0.0001) 

0.1424 
(0.0014) 

0.1074 
(0.0769) 

N/A 


N/A 


113 

0.3827 


5795 
-7985.526 
p  value  based  on  die  null  hypothesis  that  the  coefficient  =  1 


Nested  Logit 


-0.0114 
(<0.0001) 

0.9111 
(0.1443) 

-0.0878 
(0.0182) 

0.0224 
(0.6830) 

-0.4122 
(<0.0001) 

0.3817 
(<0.0001) 

0.0726 
(0.0844) 

0.07415 
(0.2077) 

1.4305* 
(<0.0001) 

1.1875* 
(0.0688) 

5795 

-7901.926 
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(p-values  in  parentheses) 


Price 

Docs/Members 

Integration 

Prevention 

Satisfaction 

Medical  Treatment 

Physician  Quality 

Surgical  Care 

Inclusive  Value 
Integration  =  0 

Inclusive  Value 
Integration  =  1 


N 

Adjusted  R'^l 

Log  Likelihood 


Unweighted 

Share 
Regression 

-0.0096 
(0.1072) 

2.3039 
(0.4426) 

0.1014 
(0.6515) 

0.6391 
(<0.0001) 

-0.3708 
(0.1563) 

0.0891 
(0.7580) 

-0.2532 
(0.2735) 

-0.5839 
(0.0888) 

N/A 


N/A 


Weighted 

Share 
Regression 

-0.0119 
(0.0158) 

2.9755 
(0.3484) 

0.0837 
(0.6972) 

0.8062 
(0.0001) 

-0.8777 
(0.0001) 

0.1687 
(0.6043) 

-0.5573 
(0.0062) 

-0.4748 
(0.1607) 

N/A 


N/A 


154 
0.1563 


154 
0.3843 


Conditional 
Logit 


-0.0062 
(<0.0001) 

3.8131 
(<0.0001) 

-0.0168 
(0.5682) 

0.0980 
(0.0242) 

-0.1039 
(0.0062) 

0.2493 
(<0.0001) 

-0.1837 
(<0.0001) 

0.1348 
(0.0063) 

N/A 


N/A 


10,198 
-14190.38 
*  P  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 


Nested  Logit 


-0.0033 
(<0.0001) 

5.1735 
(<0.0001) 

0.1617 
(<0.0001) 

0.2308 
(<0.0001) 

-0.0044 
(0.9081) 

0.3491 
(<0.0001) 

-0.1375 
(0.0002) 

-0.0379 
(0.3755) 

1.2887 
(<0.0001) 

-0.7341 
(0.0022) 

10,198 

-13971.55 
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p..*-      .       ..  .  Table  6-3a 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 
(active  union  employees  choosing  single  coverage)         """"""'"^ 
(p-values  in  parentheses) 


Price 

Docs/Members 

Integration 

Prevention 

Satisfaction 

Medical  Treatment 

Physician  Quality 

Surgical  Care 

Inclusive  Value 
Integration  =  0 

Inclusive  Value 
Integration  =  1 


N 

Adjusted  R'^2 

Log  Likelihood 


Unweighted 

Share 
Regression 

-0.0308 
(0.3109) 

-1.4176 
(0.8806) 

-0.9703 
(0.0057) 

0.2035 
(0.6222) 

-1.0848 
(0.0012) 

-0.0773 
(0.9023) 

1.0762 
(0.0107) 

0.8799 
(0.1940) 

N/A 


N/A 


Weighted 

Share 
Regression 

-0.0442 
(0.1113) 

-1.7368 
(0.8098) 

-1.1821 
(0.0055) 

0.3922 
(0.2749) 

-1.0684 
(0.0165) 

-0.3319 
(0.6565) 

1.3383 
(0.0057) 

1.2062 
(0.1697) 

N/A 


N/A 


56 
0.188 


Conditional 
Logit 


-0.0221 
(<0.0001) 

-4.3781 
(<0.0001) 

-0.8771 
(<0.0001) 

0.0729 
(0.9327) 

-0.7185 
(<0.0001) 

-0.7486 
(<0.0001) 

0.9406 
(<0.0001) 

1.2338 
(<0.0001) 

N/A 


N/A 


56 
0.2783 


5505 
-6568.833 
*  P  value  based  on  tiie  null  hypothesis  tiiat  the  coefficient  =  1 


Nested  Logit 


-0.0241 
(<0.0001) 

-4.6521 
(<0.0001) 

-0.8141 
(<0.0001) 

-0.0238 
(0.7682) 

-0.6565 
(<0.0001) 

-0.7420 
(<0.0001) 

0.9436 
(<0.0001) 

1.1204 
(<0.0001) 

1.5504 
(<0.0001) 

1.3863 
(<0.0001) 

5505 

-6545.798 
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i?o*-      J.       ^  .  Table  6-4a 

(p-values  in  parentheses) 


Price 

Docs/Members 

Integration 

Prevention 

Satisfaction 

Medical  Treatment 

Physician  Quality 

Surgical  Care 

Inclusive  Value 
Integration  =  0 

Inclusive  Value 
Integration  =  1 


N 

Adjusted  R'^2 

Log  Likelihood 


Unweighted 

Share 
Regression 

-0.0150 
(0.0052) 

-2.8878 
(0.1403) 

-0.2708 
(0.1096) 

0.2592 
(0.0860) 

-0.4874 
(0.0041) 

-0.5674 
(0.0051) 

0.3722 
(0.0450) 

0.3372 
(0.2193) 

N/A 


N/A 


Weighted 

Share 
Regression 

-0.0226 
(0.0001) 

-3.2458 
(0.1623) 

-0.3221 
(0.1805) 

0.3581 
(0.0487) 

-0.7495 
(0.0004) 

-0.7617 
(0.0104) 

0.5886 
(0.0067) 

0.4198 
(0.2222) 

N/A 


N/A 


109 
0.1728 


Conditional 
Logit 


-0.0182 
(<0.0001) 

-2.9490 
(0.0325) 

-0.4906 
(0.0636) 

-0.5417 
(0.0173) 

-0.6019 
(<0.0001) 

-0.3335 
(0.0795) 

0.4147 
(0.0071) 

0.7337 
(0.0274) 

N/A 


N/A 


109 
0.3561 


761 
-846.574 
*  P  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 


Nested  Logit 


-0.0154 
(0.0003) 

-2.2927 
(0.1054) 

-0.7893 
(0.0003) 

-0.6207 
(0.0059) 

-0.7482 
(<0.0001) 

-0.1896 

(0.2778) 

0.3844 
(0.0051) 

1.0002 
(0.0015) 

1.7713 
(<0.000I) 

2.3661 
(<0.0001) 

761 

-833.614 
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r  *.      .       ,  Table  6-5a 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 

(Non-Medicare  retirees  choosing  single  coverage) 

(p-values  in  parentheses) 


Price 

Docs/Members 

Integration 

Prevention 

Satisfaction 

Medical  Treatment 

Physician  Quality 

Surgical  Care 

Inclusive  Value 
Integration  =  0 

Inclusive  Value 
Integration  =  1 


N 

Adjusted  R^2 

Log  Likelihood 


Unweighted 

Share 
Regression 

-0.0042 
(0.0036) 

-1.9648 
(0.1778) 

-0.0877 
(0.3237) 

0.2599 
(<0.0001) 

-0.0740 
(0.4648) 

-0.2632 
(0.0405) 

0.2492 
(0.0081) 

0.1684 
(0.2272) 

N/A 


N/A 


469 
0.053 


Weighted 

Share 
Regression 

-0.0045 
(0.0826) 

0.3982 
(0.8166) 

-0.0961 
(0.3612) 

0.4184 
(0.0001) 

-0.4254 
(0.0003) 

-0.3005 
(0.0584) 

0.3878 
(0.0003) 

0.3418 
(0.0521) 

N/A 


N/A 


Conditional 
Logit 


-0.0097 
(<0.0001) 

-0.5247 
(0.4833) 

-0.3274 
(<0.0001) 

0.4233 
(<0.0001) 

-0.1854 
(0.0017) 

-0.4385 
(<0.0001) 

0.4375 
(<0.0001) 

0.4073 
(<0.0001) 

N/A 


N/A 


469 
0.1001 


4559 
-5902.410 
p  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 


Nested  Logit 


-0.0057 
(0.0081) 

-1.9228 
(0.0051) 

-0.4206 
(<0.0001) 

0.4703 
(<0.0001) 

-0.2827 
(0.0001) 

-0.3726 
(<0.0001) 

0.3919 
(<0.0001) 

0.4376 
(<0.0001) 

1.7990 
(<0.0001) 

1.0160 
(<0.0001) 

4559 

-5705.582 


98 


p  ^.  Table  6-6a 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and 
(Pooled  retiree  sample  choosing  single  coverage) 
(p-values  in  parentheses) 


Price 

Docs/Members 

Integration 

Prevention 

Satisfaction 

Medical  Treatment 

Physician  Quality 

Surgical  Care 

Medicare*Price 

Inclusive  Value 
Integration  =  0 

Inclusive  Value 
Integration  =  1 

N 

Adjusted  R'^2 

Log  Likelihood 


Unweighted 

Share 
Regression 

-0.0041 
(0.0045) 

-2.2398 
(0.0605) 

-0.1168 
(0.1386) 

0.257669 
(<0.0001) 

-0.1748 
(0.0488) 

-0.3211 
(0.0034) 

0.2431 
(0.0040) 

0.1672 
(0.1784) 

-0.0114 
(0.0321) 

N/A 


N/A 


Weighted 

Share 
Regression 

-0.0046 
(0.0707) 

-0.7281 
(0.6044) 

-0.1283 
(0.1788) 

0.406232 
(0.0001) 

-0.4964 
(0.0001) 

-0.3828 
(0.0060) 

0.4051 
(0.0001) 

0.3079 
(0.0468) 

-0.0185 
(0.0005) 

N/A 


N/A 


Conditional 
Logit 


-0.0092 
(<0.0001) 

-1.8085 
(0.0048) 

-0.3301 
(<0.0001) 

0.2160 
(0.0002) 

-0.3382 
(<0.0001) 

-0.4004 
(<0.0001) 

0.4253 
(<0.0001) 

0.4391 
(<0.0001) 

-0.0001 
(0.0013) 

N/A 


N/A 


578 
0.0761 


578 
0.1451 


5320 
-6777.561 
*  p  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 


Plan  Attributes 


Nested  Logit 


-0.0055 
(0.0089) 

-2.4871 
(<0.0001) 

-0.4059 
(<0.0001) 

0.2860 
(<0.0001) 

-0.4318 
(<0.0001) 

-0.3019 
(<0.0001) 

0.3723 
(<0.0001) 

0.4775 
(<0.0001) 

-0.0134 
(0.0028) 

1.8536 
(<0.0001) 

1.0306 
(<0.0001) 

5320 

-6570.502 
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^    .  Table  6-7a 

Est.ma.es  ottbe  ReU.i„„ship  Bet,vee,,  Choice  of  Healft  Plan  and  Plan  Attributes 

Uyy5  new  employees  choosing  single  coverage) 

(p-values  in  parentheses) 


Conditional 
Logit 

Price 

-0.0278 
(0.0858) 

Docs/Members 

-4.0938 
(0.2349) 

Integration 

-0.0668 
(0.7177) 

Prevention 

-0.1527 
(0.5297) 

Satisfaction 

-0.5540 
(0.0442) 

Medical  Treatment 

0.4421 
(0.0786) 

Physician  Quality 

-0.1410 
(0.5644) 

Surgical  Care 

-0.3862 
(0.1690) 

Inclusive  Value 
Integration  =  0 

N/A 

Inclusive  Value 
Integration  =  1 

N/A 

N 


294 
-353.708 


Log  Likelihood 

*  p  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 
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r.  ..      .       ,  Table  6-8a 

E«,ma.e.  of  the  Re.a«„„ship  Be,v,ee„  Choice  of  Health  Plan  a.d  Plan  Anribute. 

(1995  plan  switchers  choosing  single  coverage) 

(p-values  in  parentheses) 


Conditional 
Logit 

Price 

-0.0212 
(<0.0001) 

Docs/Members 

-5.3541 
(<0.0001) 

Integration 

-0.7586 
(<0.0001) 

Prevention 

-0.2839 
(0.0148) 

Satisfaction 

0.1307 
(0.1922) 

Medical  Treatment 

0.7902 
(<0.0001) 

Physician  Quality 

-0.3208 
(0.0002) 

Surgical  Care 

-0.1201 
(0.3550) 

Inclusive  Value 
Integration  =  0 

N/A 

Inclusive  Value 
Integration  =  1 

N/A 

N 


1637 
-2330.20 


Log  Likelihood 

*  p  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 
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Chapter  VII 
Discussion 

7.1  Preferred  Statistical  Model 

As  chapter  VI  illustrates,  there  are  significant  differences  in  the  estimated 
coefficients  and  standard  errors  within  samples.  The  estimated  standard  errors  for  the 
logit  models  in  particular  are  much  smaller  than  for  the  two  share  regression  models.  As 
discussed  in  Chapter  V,  the  differences  are  likely  due  to  a  violation  of  the  assumption  that 
the  observations  in  the  logistic  regressions  are  independently  and  identically  distributed, 
since  plans  are  common  to  many  individuals  in  the  logit  models.  For  this  reason,  the 
share  regression  models,  which  aggregate  the  data  to  form  market  shares,  are  preferred  to 
the  logit  models.  < 

The  preferred  share  regression  model  will  depend  on  the  nature  of  the 
heteroskedasticity.  As  discussed  in  chapter  V,  there  are  two  likely  sources  of  error; 
unobserved  plan  attributes  (yj's)  and  the  stochastic  error  (vjn/Pjm).  The  Yj's  are  assumed 
homoskedastic,  but  the  variance  of  Vjn/Pjm  will  depend  on  the  size  of  the  market.  If  the 
errors  are  dominated  by  the  stochastic  component  (vjm/Pjm),  then  the  share  regressions 
weighted  by  the  market  size  are  preferred.  If  the  errors  are  primarily  due  to  unobserved 
plan  attributes,  then  the  unweighted  share  regressions  are  preferred  because  weighting  by 
market  size  will  exacerbate,  as  opposed  to  ameliorate,  the  heteroskedasticty  problem. 

The  hypothesis  that  heteroskedasticity  was  related  to  differences  in  market  size 
was  tested.  Unweighted  share  regression  models  were  estimated  for  each  sample,  and  the 
squared  residuals  from  these  models  were  regressed  on  the  inverse  of  the  market  size.' 
T-tests  were  conducted  for  the  resulting  parameter  estimates  to  determine  if  the 
coefficient  on  market  size  was  significantly  different  fi-om  zero.  In  both  active  non-union 
samples,  and  the  active  union  sample,  the  hypothesis  that  market  size  was  unrelated  to  the 
estimated  residuals  could  not  be  rejected  at  the  p=0.10  level.^  In  the  two  retiree  samples. 


Estimates  are  not  presented  for  the  new  hire  and  switcher  samples  because  the  samples  were  too  small  to 
estimate  share  regressions. 

For  example,  the  p-value  for  the  coefficient  in  the  sample  of  active  non-union  workers  choosing  single 
coverage  was  0.59. 
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the  estimates  were  negative,  and  the  hypothesis  that  market  size  was  unrelated  to  the 
estimated  residuals  could  be  rejected  at  the  p=0.01  level. 

The  results  from  the  two  samples  of  active  non-union  employees,  and  the  sample 
of  union  employees,  suggest  that  the  primary  source  of  error  is  unobserved  plan 
attributes.  The  results  from  the  other  samples  suggest  that  the  error  may  be  related  to 
market  size,  although  in  a  manner  that  is  counterintuitive  to  the  weight  used  in  the  share 
regression  model.  Therefore,  the  unweighted  share  regression  model  is  preferred. 
Robust  standard  errors  are  preferred  because  the  power  of  the  heteroskedasticity  test  is 
low  and  theory  predicts  that  the  variance  of  the  errors  is  heteroskedastic. 

7.2  Summary  of  Findings  across  Samples 

Table  7-1  presents  the  odds  ratios  and  p-values  from  the'  unweighted  share 
regression  model  for  all  samples. 

Report  Card  Ratings 

As  table  7-1  illustrates,  the  results  for  the  report  card  ratings  are  sometimes 
different  from  the  hypothesized  relationship  and  frequently  vary  across  samples. 
Preventive  care  is  the  only  rating  that  is  related  positively  to  plan  enrollment  for  all 
samples.  The  preventive  care  estimates  are  statistically  significant  at  p=0.10  for  all 
samples  except  union  workers  choosing  single  coverage.''  The  odds  ratios  are  larger  for 
the  two  samples  of  active  non-union  employees  relative  to  the  retiree  samples.  For 
example,  Medicare  eligible  and  non-Medicare  retirees  were  approximately  30  percent 
more  likely  to  enroll  in  plans  that  received  a  superior  rating  on  preventive  care,  while 
active  employees  choosing  single  and  family  coverage  were,  respectively,  74  and  90 
percent  more  likely  to  enroll  in  superior  plans.  The  stronger  relationship  between 
enrollment  and  the  preventive  care  rating  for  active  employees  may  indicate  that  the 
measures  comprising  the  preventive  care  rating  (such  as  cervical  cancer  screenings, 
mammograms,  and  cholesterol  screenings)  are  more  salient  for  younger  employees 
relative  to  retirees. 


The  results  for  the  sample  of  union  workers  choosing  single  coverage  should  be  interpreted  cautiously 
since  the  model  is  overfitted  (i.e.  eight  regressors  on  a  sample  of  56  shares). 
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The  relationship  between  the  satisfaction  rating  and  plan  enrollment  is  consistent 
across  samples,  but  differs  from  the  hypothesized  relationship  since  the  probability  of 
enrollment  is  estimated  to  be  related  inversely  to  this  rating.  The  estimates  from  all  but 
two  samples  (active  non-union  employees  choosing  family  coverage  and  non-Medicare 
retirees)  are  statistically  significant  at  the  p=0.10  level.  The  odds  ratios  suggest  that 
employees  and  retirees  are  between  8  and  66  percent  less  likely  to  enroll  in  plans 
receiving  a  superior  satisfaction  rating. 

The  satisfaction  results  seem  counterintuitive,  but  may  be  due  to  a  correlation 
between  unobserved  plan  attributes  that  are  valued  by  consumers  and  the  measures  that 
comprise  the  satisfaction  index.  For  example,  two  of  the  measures  that  comprise  the 
satisfaction  index  are  waiting  times  for  urgent  and  non-urgent  physician  appointments. 
The  firm  assumed  that  longer  waiting  times  are  worse  -  a  plausible  assumption. 
However,  if  longer  waiting  times  are  positively  correlated  with  measures  that  are  not 
included  in  the  model  (such  as  the  popularity  of  a  health  plan's  physicians),  then  the 
parameter  estimates  will  suggest  that  enrollees  prefer  longer  waits,  when  in  fact  they 
actually  prefer  popular  physicians.  Examination  of  the  relationship  between  plan 
enrollment  and  the  actual  disaggregated  HEDIS  data  might  provide  valuable  insight  into 
the  reason  for  this  counterintuitive  finding. 

The  results  for  the  medical  treatment,  physician  quality,  and  surgical  care  ratings 
are  also  mixed  and  vary  by  sample.  For  example,  the  probability  of  enrollment  is  related 
inversely  to  the  physician  quality  and  surgical  care  ratings  for  both  samples  of  active  non- 
union employees,  but  related  positively  for  the  retiree  samples.  The  significance  of  the 
estimates  varies  however.  For  the  physician  quality  rating,  the  estimates  for  the  retiree 
models  are  significantly  different  from  zero  whereas  the  estimates  for  the  active  non- 
union samples  are  not.  For  the  surgical  care  rating,  only  the  estimate  for  the  sample  of 
active  non-union  employees  choosing  family  coverage  is  significantly  different  from 


zero. 


The  physician  quality  and  surgical  care  results  raise  the  possibility  that  retirees  are 
more  likely  to  take  the  physician  quality  and  surgical  care  rafings  at  face  value,  perhaps 
because  these  ratings  are  more  salient  for  an  older  population,  or  because  refirees  are  less 
informed.  However,  if  this  hypothesis  is  true,  one  would  expect  the  results  for  the  sample 
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of  union  employees  choosing  single  coverage  to  be  more  similar  to  the  results  for  the 
samples  of  active  non-union  employees.  Instead,  the  estimates  for  union  workers  are 
more  similar  to  the  retiree  samples,  perhaps  because  union  workers  are  more  similar  to 
retirees  in  their  level  of  education  (i.e.  the  majority  of  retirees  may  have  been  union 
members),  or  because  the  model  is  overfitted  for  this  sample. 

Retirees  and  active  non-union  employees  also  differ  in  the  relationship  between 
the  probability  of  plan  enrollment  and  the  medical  treatment  rating.  Enrollment  for  the 
two  active  non-union  samples  is  related  positively  to  the  medical  treatment  rating  while 
enrollment  is  related  inversely  for  the  retiree  samples.  Only  the  estimates  from  the  retiree 
samples  are  significant  however,  and  the  corresponding  odds  ratios  suggest  that  Medicare 
eligible  retirees  are  43  percent  less  likely  to  enroll  in  plans  with  a  superior  medical 
treatment  rating,  while  non-Medicare  retirees  are  23  percent  less  likely  to  enroll  in  these 
plans. 

This  finding  is  difficult  to  interpret  and  is  due  likely  to  the  presence  of  important 
unobserved  plan  attributes  that  are  valued  by  retirees  and  correlated  with  measures  that 
comprise  the  medical  treatment  rating.  The  fact  that  retiree  enrollment  is  related 
inversely  to  the  medical  treatment  rating  suggests  that  the  aforementioned  positive 
relationship  between  enrollment  and  the  physician  quality  and  surgical  care  ratings  may 
not  be  due  to  a  greater  propensity  for  retirees  to  respond  to  the  ratings.  Instead,  the 
positive  coefficient  for  the  physician  quality  and  surgical  care  ratings  for  the  retiree 
samples  may  be  due  to  spurious  correlations  with  unobserved  plan  attributes,  rather  than 
direct  response  by  retirees,  since  one  might  expect  that  retirees  would  respond  similarly 
for  all  ratings. 

Out-of-Pocket  Price 

Out-of-pocket  price  is  related  inversely  to  the  probability  of  plan  enrollment  for 
all  samples,  with  statistical  significance  achieved  for  all  retiree  models  at  the  p=0.10 
level.  The  estimate  for  active  non-union  employees  choosing  family  coverage  is 
statistically  different  from  zero  at  the  p=0.11  level,  and  the  corresponding  odds  ratio 
suggests  that  this  sample  is  five  percent  less  likely  to  enroll  in  a  plan  that  is  $5  per  month 
more  expensive  than  an  otherwise  identical  plan.    When  the  outlier  plans  are  excluded 
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from  the  analysis,  the  price  estimates  become  more  significant  and  are  statistically 
significant  for  the  sample  of  active  non-miion  employees  choosing  single  coverage. 

The  odds  ratios  for  a  five  dollar  increase  in  price  range  from  0.86  to  0.98. 
Compared  to  non-Medicare  eligible  retirees,  Medicare  retirees  are  more  sensitive  to  price 
as  evidenced  by  the  negative  coefficient  when  the  out-of-pocket  price  variable  is 
interacted  with  a  Medicare  dummy  variable. 

Model  Type  and  Physician  Choice 

Like  many  of  the  plan  ratings,  the  relationship  between  plan  enrollment  and  the 
physicians/enroUees  and  integration  variables  differs  for  active  non-union  employees  and 
retirees.  For  example,  union  employees  and  retirees  prefer  less  integrated  models  and 
plans  with  fewer  physicians/enrollees,  relative  to  both  samples  of  active  non-union 
employees.  Most  of  the  estimates  are  not  significantly  different  from  zero  however  at  the 
p=0. 10  level. 

The  results  for  the  integration  and  physicians/enrollees  variables  make  it  difficult 
to  explain  the  preferences  of  active  employees  and  retirees,  and  highlights  the  difficulty 
of  categorizing  health  plans  in  today's  marketplace.  For  example,  the  estimates  for  the 
integration  variable  for  the  retiree  samples  suggest  that  retirees  prefer  loosely  integrated 
plans  such  as  IP  As,  perhaps  because  these  plans  traditionally  contract  with  many 
physicians  and  offer  more  flexible  choice  of  provider.  However,  the  physicians/enrollees 
estimates  suggest  that  retirees  prefer  plans  with  fewer,  rather  than  more 
physicians/eru-ollees;  a  trait  historically  associated  with  tightly  integrated  plans  such  as 
group  or  staff  model  HMOs. 

7.2  Significance  of  Findings 

Employers 

The  results  from  this  study  suggest  that  employers  may  want  to  re-consider  efforts 
to  provide  employees  and  retirees  with  health  plan  ratings  for  two  reasons.  First,  even 
though  the  study  is  cross-sectional  in  nature,  there  does  not  appear  to  be  strong  evidence 
that  employees  and  retirees  used  the  information  provided.    Rather,  it  appears  that  MC 
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plan  enrollment  is  largely  driven  by  out-of-pocket  price.  Given  the  significant  costs 
associated  with  collecting  and  analyzing  HEDIS  data  and  disseminating  health  plan 
performance  ratings,  firms  may  be  better  served  by  using  these  resources  elsewhere, 
especially  if  the  goal  is  to  steer  employees  to  particular  MC  plans. 

Second,  there  are  several  serious  concerns  about  the  methodology  used  to 
construct  health  plan  ratings,  including  issues  of  valuation,  aggregation,  and  weighting. 
In  several  instances  it  appears  as  though  the  firm's  methodology  might  be  in  direct 
conflict  with  the  preferences  of  employees  and  retirees.  These  results  suggest  that  if  plan 
performance  ratings  are  constructed  in  the  future,  more  research  should  be  conducted  in 
order  to  develop  valid  plan  ratings  that  are  acceptable  to  consumers.  To  this  end, 
employers  should  consult  with  other  organizations  that  evaluate  health  plans,  such  as  the 
National  Committee  for  Quality  Assurance  (NCQA)  or  the  Consumer  Assessment  of 
Health  Plans  (CAHPS)  survey  sponsored  by  the  Agency  for  Health  Care  Policy  & 
Research  (AHCPR). 

This  study  analyzed  one  of  the  very  first  attempts  to  provide  employees  and 
retirees  with  health  plan  ratings.  Therefore,  it  is  entirely  possible  that  future 
improvements  in  methodology  may  lead  to  increased  acceptability  and  use  of  health  plan 
ratings.  In  this  case,  the  crucial  question  for  employers  to  consider  is  how  much  more 
would  be  gained  (in  terms  of  'goodwill'  and/or  cost-savings)  by  providing  comparative 
information  to  employees  in  addition  to  price  incentives  to  enroll  in  specific  managed 
care  plans. 

The  initial  purpose  of  HEDIS  was  to  develop  a  data  set  that  could  be  used  by 
employers  to  assess  the  value  received  for  managed  care  premiums,  and  to  compare 
competing  plans  on  a  variety  of  standardized  measures.  HEDIS  was  viewed  as  a  tool  that 
could  increase  dialogue  between  corporations  and  plans  when  contracting  for  health 
benefits.  It  may  be  more  beneficial  for  firms  to  abandon  efforts  to  develop  and  provide 
plan  ratings  for  employees  and  retirees  in  favor  of  using  HEDIS  internally  for  purposes  of 
plan  selection,  competitive  contracting,  and  out-of-pocket  pricing. 
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Medicare 

As  discussed  in  chapter  I,  many  policy  analysts  are  interested  in  increasing 
enrollment  in  Medicare  MC  plans,  and  have  suggested  that  that  this  goal  can  be  achieved 
by  converting  Medicare  to  a  defined  contribution  program  and/or  by  providing 
beneficiaries  with  comparable  information  about  MC  options.  The  results  fi-om  this  study 
offer  limited  insight  into  these  proposed  policies. 

First,  the  results  fi-om  the  Medicare  eligible  retiree  sample  indicate  that  Medicare 
retirees  who  enrolled  in  Medicare  HMOs  are  more  price  sensitive  than  non-Medicare 
retirees,  suggesting  that  price  is  an  important  predictor  of  MC  plan  choice  for  this 
population.  It  is  reasonable  to  infer  from  these  results  that  changing  Medicare  to  a 
defined  contribution  plan,  where  beneficiaries  pay  the  difference  between  the  government 
contribution  and  the  price  of  the  plan  they  choose  to  enroll  in,  may  encourage 
beneficiaries  to  enroll  in  low  priced  plans.  However,  the  generalizability  of  the  results 
from  this  study  is  limited,  since  the  results  apply  to  choice  of  MC  plan  conditional  on 
having  enrolled  in  a  Medicare  HMO.  The  true  population  of  interest  for  Medicare 
policies  aimed  at  increasing  MC  enrollment  are  those  beneficiaries  currently  enrolled  in 
Medicare  FFS  coverage.  Although  it  is  likely  that  Medicare  FFS  enroUees  will  also  be 
price  sensitive,  it  is  impossible  to  ascertain  from  this  study  the  magnitude  of  their  price 
sensitivity  relative  to  Medicare  MC  enroUees. 

The  relationship  between  Medicare  MC  enrollment  and  health  plan  ratings  is 
mixed  as  it  is  for  the  non-Medicare  population.  However,  relative  to  non-Medicare 
retirees  and  active  employees.  Medicare  plan  eru-oUment  is  correlated  more  strongly  with 
the  'physician  quality'  rafing.  These  results  should  be  interpreted  caufiously  however 
since,  as  stated  at  the  outset,  it  is  impossible  in  the  cross-section  to  determine  whether  or 
not  this  correlation  is  due  to  the  report  card  information  or  to  other  important  unobserved 
variables  that  are  correlated  with  these  measures.  Moreover,  because  the  results  for  the 
other  plan  ratings  are  mixed  for  both  the  Medicare  and  non-Medicare  samples,  it  is 
important  not  to  place  too  much  emphasis  on  the  'physician  quality'  result.  In  fact  the 
only  statement  that  can  be  made  with  confidence  is  that  there  does  not  appear  to  be  strong 
evidence  to  suggest  that  Medicare  MC  enroUees  systematically  used  the  plan  ratings. 
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These  results,  combined  with  those  from  the  non-Medicare  samples,  suggest  that 
HCFA  should  be  hesitant  to  embark  on  costly  beneficiary  information  initiatives  with  the 
expectation  that  significant  positive  changes  in  Medicare  MC  enrollment  will  result  from 
the  release  of  health  plan  performance  ratings.  Instead,  more  research  should  be 
conducted  before  such  a  campaign  is  initiated  to  examine  the  impact  of  comparative  MC 
information  on  the  enrolhnent  choices  made  by  Medicare  FFS  enroUees. 

Health  Plans 

As  discussed  in  chapter  I,  health  plans  incur  significant,  costs  in  order  to  collect 
and  report  HEDIS  data.  The  results  from  this  study  question  the  value  of  these 
expenditures  for  two  reasons.  First,  if  the  primary  purpose  of  collecting  HEDIS  data  is  to 
provide  comparable  plan  information,  but  consumers  do  not  use  the  information,  then 
health  plans  may  be  spending  resources  that  might  be  used  more  appropriately. 

Second,  evidence  from  this  study  and  others  [Scanlon,  et  al.  (1998)]  suggest  that 
HEDIS  data  may  be  used  inappropriately  in  the  construction  of  health  plan  ratings.  Plan 
ratings  that  are  based  on  invalid  or  poor  methodology  are  potentially  disastrous  if  they  are 
used  by  consumers  or  publicized  in  the  popular  press.  The  results  from  this  study  suggest 
that  health  plans  and  their  professional  associations  should  take  a  more  pro-active  role  in 
assuring  that  published  health  plan  ratings  are  based  on  methodologically  sound 
principles. 

7.3  Limitations  of  the  Study 

There  are  several  important  limitations  that  must  be  considered  when  assessing 
the  results  from  this  study.  First  the  research  question  (whether  the  health  plan  choices 
made  by  a  cross-section  of  employees  and  retirees  in  1995  were  correlated  with  health 
plan  report  card  ratings  constructed  and  disseminated  by  the  firm)  is  phrased  rather 
cautiously  because  data  on  plan  prices  and  enrollment  prior  to  the  data  release  were  not 
available.  Hence,  the  results,  although  suggestive  of  whether  plan  ratings  were  used  by 
employees  and  retirees,  carmot  definitively  determine  whether  or  not  plan  enrollments 
were  influenced  by  the  ratings.  Second,  there  are  many  important  variables  that  simply 
could  not  be  observed  by  the  researcher.  Distance  to  providers  and  whether  or  not  one's 
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existing  physician  is  a  member  of  the  various  managed  care  plans  that  were  available  are 
examples  of  potentially  important  unobserved  variables.  Unobserved  variables  and 
missing  data  are  complex  issues  that  plague  any  researcher  doing  cross-sectional  analysis. 

Third,  it  is  likely  that  the  physicians/enroUees  and  integration  variables  suffer 
from  measurement  error,  which  would  introduce  bias  into  the  estimated  coefficients.  The 
physicians/enrollees  variable  is  hypothesized  to  capture  the  degree  of  physician 
availability  in  a  health  plan.  However,  because  physicians  often  contract  with  many 
plans,  and  differ  in  whether  they  are  accepting  new  patients,  the  ratio  of  the  plan's 
physicians  to  plan  enrollees  is  probably  a  noisy  measure  of  physician  availability. 
Likewise,  the  integration  variable  is  designed  to  capture  the  degree  of  physician 
autonomy  within  a  health  plan.  However,  with  the  growth  of  capitated  payment  systems 
in  all  model  types,  it  is  likely  that  this  variable  is  also  measured  with  error. 

Fourth,  the  firm  constructed  plan  ratings  were  based  on  deviations  of  plan 
reported  HEDIS  measures  from  national  and  regional  benchmarks.  However,  the  data 
reported  to  the  firm  by  the  health  plans  was  sometimes  incomplete.  The  firm  established 
specific  rules  for  developing  plan  ratings  when  missing  data  existed,  but  only  the  plan 
ratings  were  available  to  the  researcher.  The  presence  of  missing  data  may  have  affected 
the  comparability  of  plan  ratings  and  introduced  bias  into  the  estimated  relationship 
between  the  plan  ratings  and  the  probability  of  plan  enrollment. 

Additional  limitations  include  concerns  about  using  individual  data  rather  than 
grouped  data.  Although  aggregating  data  to  form  market  shares  is  theoretically 
appealing,  it  creates  concerns  about  the  comparability  of  market  shares  between  very 
small  and  large  markets.  Furthermore,  rules  regarding  market  size  cutoffs  for  inclusion 
in  the  analysis  were  relaxed  for  the  retiree  samples  due  to  the  presence  of  many  small 
markets  (in  terms  of  numbers  of  retirees). 

7.4  Future  Research 

Future  work  will  attempt  to  build  on  the  results  and  limitations  of  this  study  by 
focussing  on  two  specific  areas.  First,  the  validity  of  the  value  judgments  made  by  the 
firm  in  constructing  report  card  ratings  will  be  tested  empirically  by  examining  models  of 
plan  choice  using  disaggregated  rather  than  aggregated  HEDIS  data.   This  analysis  will 
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allow  several  hypotheses  about  the  implausible  signs  obtained  in  this  dissertation  to  be 
tested.  For  example,  by  deconstructing  the  'enrollee  satisfaction'  rating  and  including 
each  of  its  measures  in  models  of  plan  choice,  the  hypothesis  that  consumers  prefer  plans 
with  longer  waiting  times  -  because  waiting  time  proxies  for  physician  popularity  -  will 
be  tested. 

Second,  future  work  will  use  longitudinal  data,  including  data  before  health  plan 
ratings  are  released,  in  an  attempt  to  difference  out  important  unobserved  variables. 
This  type  of  data,  which  includes  information  on  out-of-pocket  prices  and  enrollment  for 
the  same  individuals  before  the  release  of  the  report  card  ratings,  should  lead  to  more 
conclusive  results  about  the  impact  of  plan  performance  measures. 

7.5  Conclusion  ' 

As  competition  heightens  in  health  insurance  markets,  superior  plans  will  only  be 
rewarded  if  consumers  are  able  to  identify  these  plans  fi-om  their  set  of  options.  Health 
plan  report  cards  can  potentially  provide  a  valuable  service  by  informing  consumers 
about  plan  traits.  The  analysis  conducted  in  this  dissertation  suggests  that  consumers 
may  not  use  plan  report  cards  as  hypothesized.  Instead,  the  results  from  this  study 
suggest  that  employees  and  retirees  are  responsive  to  out-of-pocket  price,  and  that  price 
incentives  may  be  the  best  way  to  influence  MC  enrollments. 
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Table  7-1 
Odds  Ratios  from  Unweighted  Share  Regressions 


Active  Non-Union 

Employees 

Choosing 

Single  Coverage 

Active  Non-Union 

Employees 

Choosing 

Family  Coverage 

Active  Union 

Employees 

Choosing 

Single  Coverage 

Medicare  Eligible 

Retirees  Choosing 

Single  Coverage 

Non-Medicare 

Eligible 

Retirees  Choosing 

Single  Coverage 

Pooled  Retiree 

Sample 

Choosing 

Single  Coverage 

Price  (std.  dev.) 

0.8448 

0.7559 

0.6053 

0.6604*** 

0.8187*** 

0.8325*** 

Price  ($5) 

0.9204 

0.9532 

0.8573 

0.9278*** 

0.9792*** 

0.9796*** 

Docs/Members 

1.1953* 

1.0840 

0.9502 

0.9304 

0.9372 

0.9288* 

Integration 

1.1088 

1.1067 

0.3790*** 

0.7628 

0.9161 

0.8898 

Prevention 

1.7378*** 

1.8947*** 

1.2257 

1.2959* 

1.2968*** 

1.2939*** 

Satisfaction 

0.4429*** 

0.6901 

0.3380*** 

0.6142*** 

0.9286 

0.8396** 

Medical  Treatment 

1.0737 

1.0932 

0.9256    ■ 

0.5670*** 

0.7686** 

0.7253*** 

Physician  Quality 

0.9879 

0.7763 

2.9336*** 

1.4509** 

1.2830*** 

1.2753*** 

Surgical  Care 

0.7548 

0.5577* 

2.4106 

1.4011 

1.1834 

1.1820 

Medicare*Price  (std. 
dev.) 

NA 

NA 

NA 

NA 

NA 

0.6036** 

N 
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154 


56 


109 


469 


578 


***  statistically  significant  at  the  0.01  level 
**  statistically  significant  at  the  0.05  level 
*  statistically  significant  at  the  0.01  level 
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Table  4-3a 

Descriptive  Statistics  for  Price  and  Non-Price  Health  Plan  Attributes 

(active  non-union  employees  choosing  single  coverage) 

(N=157) 


Mean  Standard         Minimum       Maximum 

Deviation 


Price 

217.08 

10.16 

200.67 

258.75 

(dollars  per  month) 

Docs/Members 

0.030 

0.036 

0.001 

0.20 

Integration 

0.31 

0.46 

0.00 

1.00 

Prevention 

0.29 

0.45 

0.00 

1.00 

Satisfaction 

0.16 

0.37 

0.00 

1.00 

Medical  Treatment 

0.34 

0.48 

0.00 

1.00 

Physician  Quality 

0.27 

0.44 

0.00 

1.00 

Surgical  Care 

0.27 

0.45 

0.00 

1.00 

Plans/Market 

3.57 

1.53 

2.00 

7.00 

Enrollees/Market 

131.71 

158.36 

20.00 

685.00 

Markets/Plan 

1.78 

1.11 

1.00 

5.00 
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Table  4-3b 

Descriptive  Statistics  for  Price  and  Non-Price  Health  Plan  Attributes 

(active  non-union  employees  choosing  family  coverage) 

(N=212) 

Mean  Standard  Minimum       Maximum 

Deviation 


Price 

597.34 

29.19 

551.83 

711.58 

(dollars  per  month) 

Docs/Members 

0.029 

0.035 

0.001 

0.20 

Integration 

0.31 

0.46 

0.00 

1.00 

Prevention 

0.29 

0.46 

0.00 

1.00 

Satisfaction 

0.17 

0.38 

0.00 

1.00 

Medical  Treatment 

0.35 

0.48 

0.00 

1.00 

Physician  Quality 

0.29 

0.46 

0.00 

1.00 

Surgical  Care 

0.30 

0.46 

0.00 

1.00 

Plans/Market 

3.66 

1.49 

2.00 

7.00 

EnroUees/Market 

175.83 

259.22 

20.00 

1218.00 

Markets/Plan 

2.23 

1.77 

1.00 

8.00 
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Table  4-3c 

Descriptive  Statistics  for  Price  and  Non-Price  Health  Plan  Attributes 

(active  union  employees  choosing  single  coverage) 

(N=85) 

Mean  Standard         Minimum       Maximum 

Deviation 


Price 

9.68 

16.30 

0.00 

69.83 

(dollars  per  month) 

Docs/Members 

0.030 

0.036 

0.00 

0.16 

Integration 

0.32 

0.47 

0.00 

1.00 

Prevention 

0.24 

0.43 

0.00 

1.00 

Satisfaction 

0.20 

0.40 

0.00 

1.00 

Medical  Treatment 

0.35 

0.48 

0.00 

1.00 

Physician  Quality 

0.27 

0.45 

0.00 

1.00 

Surgical  Care 

0.39 

0.49 

0.00 

1.00 

Plans/Market 

2.93 

1.00 

2.00 

5.00 

Enrollees/Market 

189.83 

319.83 

21.00 

1621.00 

Markets/Plan 

1.67 

1.78 

1.00 

5.00 
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Table  4-3d 

Descriptive  Statistics  for  Price  and  Non-Price  Health  Plan  Attributes 

(Medicare  eligible  retirees) 

(N=174*) 

Mean  Standard         Minimum       Maximum 

Deviation 


Price 

17.66 

27.67 

(dollars  per  month) 

Docs/Members 

0.027 

0.025 

Integration 

.  0.33 

0.47 

Prevention 

0.46 

0.50 

Satisfaction 

0.33 

0.47 

Medical  Treatment 

0.53 

0.50 

Physician  Quality 

0.21 

0.41 

Surgical  Care 

0.49 

0.50 

Plans/Market 

2.68 

1.08 

Eniollees/Market 

11.71 

15.72 

Markets/Plan 

4.243 

4.683 

-25.00 


108.08 


0.001 

0.135 

0.00 

1.00 

0.00 

1.00 

0.00 

1.00 

0.00 

1.00 

0.00 

1.00 

0.00 

1.00 

2.00 

8.00 

2.00 

82.00 

1.00 

20.00 

sample  includes  plans  from  all  markets  with  two  or  more  plan  choices 
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Table  4-3e 

Descriptive  Statistics  for  Price  and  Non-Price  Health  Plan  Attributes 

(non-Medicare  eligible  retirees) 

(N=740*) 

Mean  Standard  Minimum       Maximum 

Deviation 


Price 

18.13 

47.58 

-25.00 

335.00 

(dollars  per  month) 

Docs/Members 

0.029 

0.033 

0.001 

0.201 

Integration 

0.33 

0.47 

0.00 

1.00 

Prevention 

0.39 

0.49 

0.00 

1.00 

Satisfaction 

0.20 

0.40 

0.00 

1.00 

Medical  Treatment 

0.43 

0.50 

0.00 

1.00 

Physician  Quality 

0.25 

0.44 

0.00 

1.00 

Surgical  Care 

0.37 

0.48 

0.00 

1.00 

Plans/Market 

2.73 

1.12 

2.00 

8.00 

EnroUees/Market 

16.82 

47.31 

2.00 

645.00 

Markets/Plan 

6.85 

7.74 

1.00 

36.00 

sample  includes  plans  from  all  markets  with  two  or  more  plan  choices 
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Table  4-3f 
Descriptive  Statistics  for  Price  and  Non-Price  Health  Plan  Attributes 

(pooled  retiree  sample) 

(N=914*) 

Mean  Standard         Minimum       Maximum 

Deviation 


Price 

18.05 

44.47 

(dollars  per  month) 

Docs/Members 

0.028 

0.033 

Integration 

0.33 

.0.47 

Prevention 

0.40 

0.49 

Satisfaction 

0.22 

0.42 

Medical  Treatment 

0.45 

0.50 

Physician  Quality 

0.25 

0.43 

Surgical  Care 

0.39 

0.49 

Plans/Market 

2.72 

1.11 

Em-oUees/Market 

15.83 

43.08 

Markets/Plan 

8.39 

10.28 

-25.00 


335.00 


0.001 

0.361 

0.00 

1.00 

0.00 

1.00 

0.00 

1.00 

0.00 

1.00 

0.00 

1.00 

0.00 

1.00 

2.00 

8.00 

2.00 

645.00 

1.00 

51.00 

sample  includes  plans  from  all  markets  with  two  or  more  plan  choices 
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Table  4-3g 
Descriptive  Statistics  for  Price  and  Non-Price  Health  Plan  Attributes 

(1995  new  employees) 

(N=294) 

Mean  Standard         Minimum       Maximum 

Deviation 


Price* 

214.21 

5.66 

(dollars  per  month) 

Docs/Members* 

0.023 

0.017 

Integration* 

0.33 

0.24 

Prevention* 

0.18 

0.25 

Satisfaction* 

0.10 

0.17 

Medical  Treatment* 

0.27 

0.29 

Physican  Quality* 

0.22 

0.27 

Surgical  Care* 

0.27 

0.32 

Plans/Chooser 

3.77 

1.60 

Choosers/Plan** 

14.21 

15.17 

205.96 

0.005 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
1.00 


258.75 

0.087 
1.00 
0.83 
1.00 
1.00 
1.00 
1.00 
6.00 
56.00 


*  Obtained  by  averaging  the  mean  characteristics  of  each  individual's  choice  set 

**  Obtained  by  averaging  the  mean  number  of  people  with  the  plan  in  one's  choice  set  (78  total  plans) 
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Table  4-3h 

Descriptive  Statistics  for  Price  and  Non-Price  Health  Plan  Attributes 

(1994-1995  Plan  Switchers) 

(N=1637) 

Mean  Standard         Minimum       Maximum 

Deviation 


Price* 

215.62 

7.62 

205.96 

258.75 

(dollars  per  month) 

Docs/Members* 

0.031 

0.021 

0.005 

0.087 

Integration* 

0.25     . 

0.19 

0.00 

1.00 

Prevention* 

0.21 

0.26 

0.00 

0.83 

Satisfaction* 

0.13 

0.16 

0.00 

1.00 

Medical  Treatment* 

0.30 

0.34 

0.00 

1.00 

Physican  Quality* 

0.23 

0.21 

0.00 

1.00 

Surgical  Care* 

0.31 

0.35 

0.00 

1.00 

Plans^/Chooser 

4.64 

1.51 

2.00 

7.00 

Choosers/Plan** 

86.32 

117.93 

4.00 

414.00 

*  Obtained  by  averaging  the  mean  characteristics  of  each  individual's  choice  set 

**  Obtained  by  averaging  the  mean  number  of  people  with  the  plan  in  one's  choice  set  (88  total  plans) 
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Table  4-4a 

Correlation  Coefficients  for  Price  and  Non-Price  Attributes 

(active  non-union  employees  choosing  single  coverage) 

(N=157) 


Variable  Name 

Price 

Doctors/ 
Members 

Integration 

Prevent 
Care 

Price 

1.00 

Doctors/Members 

0.30 

1.00 

Integration 

-0.27 

-0.34 

1.00 

Preventive  Care 

-0.10 

-0.25 

0.12 

1.00 

Satisfaction 

-0.01 

-0.10 

0.12 

0.19 

Medical  Treatment 

-0.29 

-0.25 

0.09 

0.67 

Physician  Quality 

<0.01 

-0.03 

-0.03 

0.22 

Surgical  Care 

-0.27 

-0.16 

0.17 

0.46 

Medical        Physician      Surgical 
Treatment        Quality  Care 


1.00 

0.23 

1.00 

-0.03 

0.41 

1.00 

0.24 

0.55 

0.24 

1.00 


bold  indicates  not  significant  at  p=0.10 


to 


Table  4-4b 

Correlation  Coefficients  for  Price  and  Non-Price  Attributes 

(active  non-union  employees  choosing  family  coverage) 

(N=212) 

Variable  Name  Price     Doctors/      Integration     Preventive      Satisfaction       Medical        Physician       Surgical 

Members  Care  Treatment         Quality  Care 


Price  1.00 

Doctors/Members  0.31  1.00 

Integration  -0.28  -0.34  1.00 

Preventive  Care  -0.14  -0.24  0.13                1.00 

Satisfaction  0.02  0.12  0.18               0.18 

Medical  Treatment  -0.31  -0.27  0.11                0.66 

Physician  Quality  0.03  -0.03  -0.01                0.16 

Surgical  Care  -0.30  -0.14  0.20               0.48 


1.00 
0.17 
-0.04 
0.28 


1.00 

0.40 
0.57 


1.00 
0.21 


1.00 


bold  indicates  not  significant  at  p=0.10 


0\ 


Table  4-4c 

Correlation  Coefficients  for  Price  and  Non-Price  Attributes 

(active  union  employees  choosing  single  coverage) 

(N=85) 


Variable  Name 

Price 

Doctors/ 
Members 

Integration 

Preventive 
Care 

Satisfaci 

Price 

1.00 

Doctors/Members 

-0.01 

1.00 

Integration 

0.30 

-0.42 

1.00 

Preventive  Care 

-0.02 

-0.20 

0.10 

1.00 

Satisfaction 

0.18 

-0.18 

0.29 

-0.14 

1.00 

Medical  Treatment 

-0.12 

-0.28 

0.24 

0.63 

0.31 

Physician  Quality 

0.23 

0.04 

0.44 

0.04 

0.23 

Surgical  Care 

0.08 

0.004 

0.18 

0.58 

0.33 

Medical        Physician       Surgical 
Treatment        Quality  Care 


1.00 

0.27 

1.00 

0.78 

0.33 

1.00 


bold  indicates  not  significant  at  p=0.10 
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Table  4-4d 

Correlation  Coefficients  for  Price  and  Non-Price  Attributes 

(Medicare  eligible  retirees) 

(N=174*) 


Variable  Name  Price 

Price  1.00 

Doctors/Members  -0.05 

Integration  0.02 

Preventive  Care  0.09 

Satisfaction  0.11 

Medical  Treatment  -0.03 

Physician  Quality  -0.06 

Surgical  Care  -0.17 


Doctors/      Integration     Preventive      Satisfaction       Medical        Physician       Surgical 
Members  Care  Treatment         Quality  Care 


1.00 
-0.56 
-0.23 
-0.31 
-0.50 
-0.26 
-0.49 


1.00 
-0.04 

0.35 
0.33 
0.32 
0.43 


1.00 
0.40 
0.57 
-0.17 
0.53 


1.00 
0.30 
-0.01 
0.38 


1.00 
0.38 
0.62 


1.00 
0.19 


1.00 


bold  indicates  not  significant  at  p=0.10 

*  sample  includes  plans  from  all  markets  with  two  or  more  plan  choices 


K> 
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Table  4-4e 

Correlation  Coefficients  for  Price  and  Non-Price  Attributes 

(non-Medicare  eligible  retirees) 

(N=740) 

Variable  Name  Price     Doctors/      Integration     Preventive      Satisfaction       Medical        Physician       Surgical 

Members  Care  Treatment         Quality  Care 


Price  1.00 

Doctors/Members  -0.004  1.00 

Integration  -0.002  -0.36  1.00 

Preventive  Care  0.01  -0.24  -0.01               1.00 

Satisfaction  -0.03  -0.15  0.27               0.24 

Medical  Treatment  -0.03  -0.30  0.07               0.72 

Physician  Quality  0.02  0.00  0.06               0.10 

Surgical  Care  -0.03  -0.12  0.20               0.54 


1.00 
0.26 
-0.06 
0.30 


1.00 
0.30 
0.62 


1.00 
0.11 


1.00 


bold  indicates  not  significant  at  p=0.10 


VO 


Table  4-4f 

Correlation  Coefficients  for  Price  and  Non-Price  Attributes 

(pooled  retiree  sample) 

(N=914*) 


Variable  Name 

Price 

Doctors/ 
Members 

Integrat; 

Price 

1.00 

Doctors/Members 

-0.01 

1.00 

Integration 

0.001 

-0.37 

1.00 

Preventive  Care 

0.02 

-0.24 

-0.01 

Satisfaction 

-0.01 

-0.17 

0.28 

Medical  Treatment 

-0.03 

-0.32 

0.12 

Physician  Quality 

0.01 

-0.04 

0.11 

Surgical  Care 

-0.04 

-0.18 

0.24 

eventive      Satisfaction       Medical        Physician       Surgical 
Care  Treatment        Quality  Care 


1.00 
0.28 
0.70 
0.05 

0.54 


1.00 
0.28 
-0.06 
0.33 


1.00 
0.31 
0.63 


1.00 
0.12 


1.00 


bold  indicates  not  significant  at  p=0.10 

*  sample  includes  plans  from  all  markets  with  two  or  more  plan  choices 
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Table  4-4g 

Correlation  Coefficients  for  Price  and  Non-Price  Attributes 

(1995  new  employees) 

(N=294) 


Variable  Name 

Price 

Doctors/ 

Integration 

Preventive 

Satisfaction 

Medical 

Physician 

Surgical 

Members 

Care 

Treatment 

Quality 

Care 

Price 

1.00 

Doctors/Members 

0.28 

1.00 

Integration 

-0.07 

-0.41 

1.00 

Preventive  Care 

-0.15 

0.10 

0.40 

1.00 

Satisfaction 

-0.09 

0.17 

-0.03 

0.55 

1.00 

Medical  Treatment 

-0.16 

0.15 

-0.14 

0.65 

0.60 

1.00 

Physician  Quality 

0.41 

0.33 

-0.15 

0.23 

0.31 

0.44 

1.00 

Surgical  Care 

-0.30 

0.19 

-0.06 

0.55 

0.31 

0.75 

0.22 

1.00 

bold  indicates  not  significant  at  p=0.10 


Table  4-4h 

Correlation  Coefficients  for  Price  and  Non-Price  Attributes 

(1994-1995  plan  switchers) 

(N=1637) 

Variable  Name  Price     Doctors/       Integration      Preventive      Satisfaction       Medical         Physician       Surgical 

Members  Care  Treatment         Quality  Care 


Price  1.00 

Doctors/Members  0.52  1.00 

Integration  -0.19  -0.51  1.00 

Preventive  Care  0.73  0.01  0.41                1.00 

Satisfaction  -0.24  0.01  0.36               0.63 

Medical  Treatment  -0.40  -0.08  0.34               -0.08 

Physician  Quality  0.33  0.36  -0.08               0.29 

Surgical  Care  -0.43  0.03  0.27               0.73 


1.00 
0.63 
0.30 
0.43 


1.00 
0.39 
0.86 


1.00 
0.36 


1.00 


bold  indicates  not  significant  at  p=0.10 


to 
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Table  6-lb 

Odds  Ratios 

(active  non-union  employees  choosing  single  coverage) 


Unweighted  Share 
Regression 

Weighted 

Share 
Regression 

Conditional 
Logit 

Nested  Logit 

Price  (std.  dev.) 

0.844799 

0.805407 

0.882920 

0.890388 

Price  ($5) 

0.920351 

0.898975 

0.940560 

0.944467 

Docs/Members 

1.195338 

1.148966 

1.114052 

1.033344 

Integration 

1.108814 

1.220991 

0.972173 

0.915966 

Prevention 

1.737774 

2.077219 

0.987755 

1.022618 

Satisfaction 

0.442926    . 

0.323008 

0.682925 

1 

0.662179 

Medical  Treatment 

1.073750 

1.095266 

1.536182 

1.464743 

Physician  Quahty 

0.987922 

0.839869 

1.153072 

1.075334 

Surgical  Care 

0.754766 

0.760790 

1.113380 

1.076973 
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Table  6-1  c 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 

(active  non-union  employees  choosing  single  coverage  -  outliers  excluded) 

(p-values  in  parentheses) 

Unweighted      Weighted  Share  Regression 

Share 
Regression 

-0.026401  -0.026551 

(0.0324)  (0.0633) 

7.214533         6.393679 
(0.0002)         (0.0363) 

0.256035         0.367658 
(0.1901)         (0.0766) 

0.615815         0.731698 
(<0.00001)         (0.0001) 

-0.893967        -1.155069 
(0.0001)         (0.0001) 

0.118809         0.075956 
(0.6597)         (0.7914) 

0.066779         -0.062644 
(0.7250)         (0.7405) 

-0.075518         -0.045279 
(0.8090)         (0.8847) 

106  106 

0.3504  0.4947 


Price  (std.  dev.) 
Docs/Members 
Integration 
Prevention 
Satisfaction 
Medical  Treatment 
Physician  Quality 
Surgical  Care 


N 

Adjusted  R^2 


'  p  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 
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Table  6-ld 

Odds  Ratios 

(active  non-union  employees  choosing  single  coverage  -  outliers  excluded) 


Unweighted  Share 
Regression 

Weighted 

Share 
Regression 

Price  (std.  dev.) 

0.764729 

0.763564 

Price  ($5) 

0.876337 

0.875680 

Docs/Members 

1.296571 

1.258817 

Integration 

1.291798 

1.444348 

Prevention 

1.851165 

2.078607 

Satisfaction 

0.409030 

0.315036 

Medical  Treatment 

1.126155 

1.078915 

Physician  QuaUty 

1.069059 

0.939278 

Surgical  Care 

0.927263 

0.955731 
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Table  6-2b 

Odds  Ratios 

(active  non-union  employees  choosing  family  coverage) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Conditional 
Logit 

Nested  Logit 

Price  (std.  dev.) 

0.755857 

0.706633 

0.833852 

0.907947 

Price  ($5) 

0.953186 

0.942254 

0.969356 

0.983595 

Docs/Members 

1.083975 

1.109757 

1.142774 

1.198502 

Integration 

1.106708 

1.087324 

0.983333 

1.175531 

Prevention 

1.894705 

2.239351 

1.102944 

1.259^95 

Satisfaction 

0.690149 

0.415732 

0.901360 

0.995563 

Medical  Treatment 

1.093192 

1.183708 

1.283101 

1.417805 

Physician  Quahty 

0.776276 

0.572733 

0.832160 

0.871517 

Surgical  Care 

0.557694 

0.622006 

1.144262 

0.962830 
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Table  6-2c 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 

(active  non-union  employees  choosing  family  coverage  -  outliers  excluded) 

(p-values  in  parentheses) 


Unweighted 

Share 
Regression 

Weighted  Share 
Regression 

Price 

-0.004788 
(0.2676) 

-0.007444 
(0.0848) 

Docs/Members 

2.374390 
(0.3969) 

1.685897 
(0.5245) 

Integration 

0.262167 
(0.1354) 

0.417610 
(0.0258) 

Prevention 

0.639958 
(<0.00001) 

0.831099 
(0.0001) 

Satisfaction 

-0.227742 
(0.3430) 

-0.617877 
(0.0012) 

Medical  Treatment 

0.276371 
(0.2948) 

0.172029 
(0.5201) 

Physician  QuaHty 

-0.170079 
(0.4266) 

-0.390869 
(0.0232) 

Surgical  Care 

-0.566243 
(0.0723) 

-0.483532 
(0.0866) 

N 

Adjusted  R'^2 

147 

0.1714 

145 
0.4141 

*  p  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 
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Table  6-2d 

Odds  Ratios 

(active  non-union  employees  choosing  family  coverage  -  outliers  excluded) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Price  (std.  dev.) 

0.869565 

0.804696 

Price  ($5) 

0.976344 

0.963464 

Docs/Members 

1.086654 

1.060782 

Integration 

1.299744 

1.518328 

Prevention 

1.896401 

2.295840 

Satisfaction 

0.796330 

0.539088 

Medical  Treatment 

1.318337 

1.187712 

Physician  Quality 

0.843598 

0.676469 

Surgical  Care 

0.567654 

0.616602 
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Table  6-3b 

Odds  Ratios 

(active  union  employees  choosing  single  coverage) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Conditional 
Logit 

Nested  Logit 

Price  (std.  dev.) 

0.605295 

0.486528 

0.698073 

0.674736 

Price  ($5) 

0.857272 

0.801717 

0.895606 

0.886313 

Docs/Members 

0.950245 

0.939391 

0.854181 

0.845797 

Integration 

0.378983 

0.306638 

0.416008 

0.443060 

Prevention 

1.225667 

1.480191 

1.075606 

0.976451 

Satisfaction 

0.337962 

0.343566 

0.487478 

0.518658 

Medical  Treatment 

0.925590 

0.717541 

0.473038 

0.476151 

Physician  Quality 

2.933617 

3.812519 

2.561415 

2.569111 

Surgical  Care 

2.410649 

3.340776 

3.434255 

3.066080 
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Table  6-3c 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 

(active  union  employees  choosing  single  coverage  -  outliers  excluded) 

(p-values  in  parentheses) 


Unweighted 

Share 
Regression 

Weighted  Share  Re; 

Price 

-0.059108 
(0.0067) 

-0.067050 
(0.0014) 

Docs/Members 

-15.157347 
(0.0099) 

-14.366941 
(0.0143) 

Integration 

-1.358743 
(<0.00001) 

-1.447744 
(0.0001) 

Prevention 

0.500603 
(0.0308) 

0.718140 
(0.0073) 

Satisfaction 

-1.595382 
(<0.00001) 

-1.525290 
(0.0001) 

Medical  Treatment 

-0.655233 
(0.1126) 

-0.639600 
(0.2169) 

Physician  Quality 

1.661332 
(<0.00001) 

1.744308 
(0.0001) 

Surgical  Care 

1.723011 
(0.0001) 

1.732317 
(0.0050) 

N 

Adjusted  R^2 

52 
0.570600 

52 
0.6133 

*  p  value  based  on  1 

lie  null  hypothesis  t 

hat  the  coefficient  =  1 
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Table  6-3d 

Odds  Ratios 

(active  union  employees  choosing  single  coverage  -  outliers  excluded) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Price  (std.  dev.) 

0.381570 

0.335238 

Price  ($5) 

0.744130 

0.715159 

Docs/Members 

0.579457 

0.596182 

Integration 

0.256984 

0.235100 

Prevention 

1.649716 

2.050616 

Satisfaction 

0.202831 

0.217558 

Medical  Treatment 

0.519321 

0.527503 

Physician  Quality 

5.266321 

5.721941 

Surgical  Care 

5.601369 

5.653738 
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Table  6-4b 

Odds  Ratios 

(Medicare  eligible  retirees  choosing  single  coverage) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Conditional 
Logit 

Nested  Logit 

Price  (std.  dev.) 

0.660435 

0.535197 

0.604087 

0.652497 

Price  ($5) 

0.927776 

0.893186 

0.912945 

0.925751 

Docs/Members 

0.930350 

0.922060 

0.928927 

0.944294 

Integration 

0.762769 

0.724599 

0.612283 

0.454154 

Prevention 

1.295942 

1.430670 

0.581788 

0.537595 

Satisfaction 

0.614199 

0.472589 

0.547770 

0.473213 

Medical  Treatment 

0.566980 

0.466889 

0.716419 

0.827273 

Physician  Quality 

1.450906 

1.801391 

1.513886 

1.468674 

Surgical  Care 

1.401084 

1.521592 

2.082773 

2.718826 
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Table  6-5b 

Odds  Ratios 

(Non-Medicare  retirees  choosing  single  coverage) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Conditional 
Logit 

Nested  Logit 

Price  (std.  dev.) 

0.818709 

0.806530 

0.630552 

0.763258 

Price  ($5) 

0.979199 

0.977658 

0.952694 

0.972009 

Docs/Members 

0.937220 

1.013226 

0.982833 

0.938519 

Integration 

0.916075 

0.908340 

0.720767 

0.656646 

Prevention 

1.296804 

1.519572 

1.526931 

1.600442 

Satisfaction 

0.928631 

0.653498 

0.830780 

0.753776 

Medical  Treatment 

0.768570 

0.740447 

0.645003 

0.688968 

Physician  Quality 

1.282995 

1.473725 

1.548830 

1.479849 

Surgical  Care 

1.183397 

1.407532 

1.502755 

1.548939 
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Table  6-6b 

Odds  Ratios 

(Pooled  retiree  sample  choosing  single  coverage) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Conditional 
Logit 

Nested  Logit 

Price  (std.  dev.) 

0.832514 

0.816673 

0.663795 

0.784413 

Price  ($5) 

0.979601 

0.977487 

0.954971 

0.973068 

Docs/Members 

0.928752 

0.976257 

0.942065 

0.921204 

Integration 

0.889755 

0.879560 

0.718873 

0.666383 

Prevention 

1.293910 

1.501151 

1.241078 

1 

1.331146 

Satisfaction 

0.839626 

0.608718 

0.713060 

0.649339 

Medical  Treatment 

0.725325 

0.681927 

0.670032 

0.739449 

Physician  Quahty 

1.275251 

1.499455 

1.530003 

1.451068 

Surgical  Care 

1.182001 

1.360539  ■ 

1.551372 

1.612088 

Medicare*Price  (std.  dev.) 

0.603585 

0.439618 

0.993723 

0.551116 
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Table  6-6c 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 

(Pooled  retiree  sample  choosing  single  coverage) 

(p-values  in  parentheses) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Conditional 
Logit 

Nested  Logit 

Price 

-0.004204 
(0.0036) 

-0.004519 
(0.0739) 

-0.009693 
(0.00001) 

-0.005558 
(0.00886) 

Docs/Members 

-1.964761 
(0.1778) 

0.398173 
(0.8113) 

-0.524730 
(0.4833) 

-1.954800 
(0.0039) 

Integration 

-0.087657 
(0.3237) 

-0.096137 
(0.3473) 

-0.327440 
(<0.00001)   - 

-0.420850 
(<0.00001) 

Prevention 

0.259903 
(<0.00001) 

0.418429 
(0.0001) 

0.423260 
(<0.00001) 

0.469040 
(<0.00001) 

Satisfaction 

-0.074044 
(0.4648) 

-0.425416 
(0.0002) 

-0.185390 
(0.0017) 

-0.281200 
(<0.00001) 

Medical  Treatment 

-0.263224 
(0.0405) 

-0.300501 
(0.0513) 

-0.438500 
(<0.00001) 

-0.371910 
(<0.00001) 

Physician  Quality 

0.249197 
(0.0081) 

0.387793 
(0.0002) 

0.437500 
(<0.00001) 

0.390540 
(<0.00001) 

Surgical  Care 

0.168389 
(0.2272) 

0.341838 
0.045500 

0.407300 
(<0.00001) 

0.434880 
(<0.00001) 

Medicare*Price 

-0.010789 
(0.0521) 

-0.018074 
(0.00300) 

-0.000085 
(0.06804) 

-0.009192 
(0.0542) 

Medicare*Docs/Members 

-0.923014 
(0.7054) 

-3.643976 
(0.25110) 

-2.424400 
(0.12228) 

0.434880 
-(0.1270) 

Medicare*Integration 

-0.183143 
(0.3380) 

-0.226000 
(0.44810) 

-0.163130 
(0.54494) 

-0.298160 
(0.1407) 

Medicare*Prevention 

-0.000665 
(0.99680) 

-0.060286 
(0.78650) 

-0.964920 
(0.00005) 

-1.106800 
(<0.00001) 

Medicare*Satisfaction 

-0.413392 
(0.03640) 

-0.324114 
(0.22350) 

-0.416510 
(0.00356) 

-0.502440 
(0.0002) 

Medicare*Medical  Treatment 

-0.304207 
(0.20490) 

-0.461162 
(0.21880) 

0.105010 
(0.60693) 

0.434880 
(0.1866) 
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Table  6-6c 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 

(Pooled  retiree  sample  choosing  single  coverage) 

(p-values  in  parentheses) 


continued 

Medicare*Physician  Quality 

0.122991 
(0.55470) 

0.200766 
(0.45720) 

-0.0228-12 
(0.88844) 

-0.127390 
(0.3548) 

Medicare*Siirgical  Care 

0.168858 
(0.58340) 

0.077919 
(0.85790) 

0.326400 
(0.34086) 

0.434880 
(<0.00001) 

Inclusive  Value 
Integration  =  0 

N/A 

N/A  . 

N/A 

1.05660 
(<0.00001) 

Inclusive  Value 
Integration  =  1 

N/A 

N/A 

N/A 

1 

1.84580 
(<0.00001) 

N 

Adjusted  R'^2 

Log  Likelihood 

578 
0.0768 

578 
0.1444 

5320 
-6748.983 

5320 
-6541.481 

*  p  value  based 

on  the  null  hypothesis  that  the  coefficient  =  1 
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Table  6-6d 

Odds  Ratios 

(Pooled  retiree  sample  choosing  single  coverage) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Conditional 
Logit 

Nested  Logit 

Price  (std.  dev.) 

0.829484 

0.817945 

0.952693 

0.781009 

Price  ($5) 

0.979199 

0.977658 

0.952693 

0.972592 

Docs/Members 

0.937220 

1.013226 

0.982833 

0.937528 

Integration 

0.916075 

0.908340 

0.720767 

0.656489 

Prevention 

1.296804 

1.519572 

1.526931 

1.598459 

Satisfaction 

0.928631 

0.653498 

0.830780 

0.754877 

Medical  Treatment 

0.768570 

0.740447 

0.645003 

0.689416 

Physician  Quality 

1.282995 

1.473725 

1.548830 

1.477779 

Surgical  Care 

1.183397 

1.407532 

1.502755 

1.544778 

Medicare*Price  (std.  dev.) 

0.618915 

0.447647 

0.996216 

0.664474 

Medicare*Docs/Members 

0.970000 

0.886698 

0.923112 

1.014455 

Medicare*Integration 

0.832649 

0.797718 

0.849481 

0.742183 

Medicare*Prevention 

0.999335 

0.941495 

0.381014 

0.330615 

Medicare*Satisfaction 

0.661403 

0.723168 

0.659344 

0.605053 

Medicare*Medical  Treatment 

0.737708 

0.630551 

1.110722 

1.544778 

Medicare*Physician  Quality 

1.130874 

1.222339 

0.977446 

0.880390 

Medicare*Surgical  Care 

1.183952 

1.081035 

1.385970 

1.544778 
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Table  6-6e 

Estimates  of  the  Relationship  Between  Choice  of  Health  Plan  and  Plan  Attributes 

(Pooled  retiree  sample  choosing  single  coverage  -  outliers  excluded) 

(p-values  in  parentheses) 


Price 

Docs/Members 
Integration 
Prevention 
Satisfaction 
Medical  Treatment 
Physician  Quality 
Surgical  Care 
Medicare*Price 


N 

Adjusted  R'^2 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

-0.004811 
(0.0073) 

-0.004841 
(0.0463) 

-1.507120 
(0.2091) 

-1.802667 
(0.1954) 

-0.238288 
(0.0158) 

-0.162292 
(0.0866) 

0.241459 
(0.0014) 

0.364275 
(0.0001) 

-0.173681 
(0.1186) 

-0.452326 
(0.0001) 

-0.526038 
(0.0001) 

-0.429955 
(0.0019) 

0.293151 
(0.0029) 

0.423349 
(0.0001) 

0.274210 
(0.0878) 

0.348541 
(0.026200) 

-0.012762 
(0.0335) 

-0.016606 
(0.001900) 

560 
0.1141 

564 

0.1312 

*  p  value  based  on  the  null  hypothesis  that  the  coefficient  =  1 
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Table  6-6f 

Odds  Ratios 

(Pooled  retiree  sample  choosing  single  coverage  -  outliers  excluded) 


Unweighted 

Share 
Regression 

Weighted 

Share 
Regression 

Price  (std.  dev.) 

0.807393 

0.806316 

Price  ($5) 

0.976232 

0.976086 

Docs/Members 

0.951482 

0.942247 

Integration 

0.787976 

0.850193 

Prevention 

1.273105 

1.439470 

Satisfaction 

0.840565 

0.636147 

Medical  Treatment 

0.590942 

0.650538 

Physician  Quality 

1.340645 

1.527067 

Surgical  Care 

1.315491 

1.416999 
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Table  6-7b 

Odds  Ratio 

(1995  new  employees  choosing  single  coverage) 


Conditional 

Logit 

Price  (std.  dev.) 

0.854247 

Price  ($5) 

0.870084 

Docs/Members 

0.910139 

Integration 

0.935429 

Prevention 

0.858396 

Satisfaction 

0.574629 

Medical  Treatinent 

1.555925 

Physician  Quality 

0.868472 

Surgical  Care 

0.679648 
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Table  6-8b 

Odds  Ratios 

(1995  plan  switchers  choosing  single  coverage) 


Conditional 

Logit 

Price  (std.  dev.) 

0.850920 

Price  ($5) 

0.899488 

Docs/Members 

0.895091 

Integration 

0.468317 

Prevention 

0.752880 

Satisfaction 

1.139569 

Medical  Treatinent 

2.203903 

Physician  Quality 

0.725583 

Surgical  Care 

0.886876 
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Table  6-9a 

Summary  of  Results  for  Price 

(all  samples  and  all  models) 


One  Standard  Deviation  above  Mean  Price 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Single  Non-Union 

0.845 

0.2934 

0.805 

0.1909 

0.883 

<  0.0001 

0.890 

<  0.0001 

Family  Non-Union 

0.756 

0.1072 

0.707 

0.0158 

0.834 

<  0.0001 

0.908 

<  0.0001 

Single  Union 

0.605     - 

0.3109 

0.487 

0.1113 

0.698 

<  0.0001 

0.675 

<  0.0001 

Medicare 

0.660 

0.0052 

0.535 

0.0001 

0.604 

<  0.0001 

0.652 

0.0003 

Non-Medicare 

0.819 

0.0036 

0.807 

0.0826 

0.631 

<  0.0001 

0.763 

0.0081 

Pooled  Retirees 

0.833 

0.0045 

0.817 

0.0707 

0.664 

<  0.0001 

0.784 

0.0089 

New  Hires 

NA 

NA 

NA 

NA 

0.854 

0.0858 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

0.851 

0.0001 

NA 

NA 

$5.00  above  Mean  Price 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Single  Non-Union 

0.920 

0.2934 

0.899 

0.1909 

0.941 

0.00002 

0.944 

<  0.0001 

Family  Non-Union 

0.953 

0.1072 

0.942 

0.0158 

0.969 

<  0.0001 

0.984 

<  0.0001 

Single  Union 

0.857 

0.3109 

0.802 

0.1113 

0.896 

<  0.0001 

0.886 

<  0.0001 

Medicare 

0.928 

0.0052 

0.893 

0.0001 

0.913 

<  0.0001 

0.926 

0.0003 

Non-Medicare 

0.979 

0.0036 

0.978 

0.0826 

0.953 

<  0.0001 

0.972 

0.0081 

Pooled  Retirees 

0.980 

0.0045 

0.977 

0.0707 

0.955 

<  0.0001 

0.973 

0.0089 

New  Hires 

NA 

NA 

NA 

NA 

0.870 

0.0858 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

0.899 

0.0001 

NA 

NA 

Table  6-9b 

Summary  of  Results  for  Physicians/EnroIIees 

(all  samples  and  all  models) 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio ' 

P  Value 

Single  Non-Union 

1.195 

0.0686 

1.149 

0.2685 

1.114 

<  0.0001 

1.033 

0.1443 

Family  Non-Union 

1.084 

0.4426 

1.110 

0.3484 

1.143 

<  0.0001 

1.199 

<  0.0001 

Single  Union 

0.950 

0.8806 

0.939 

0.8098 

0.854 

<  0.0001 

0.846 

<  0.0001 

Medicare 

0.930 

0.1403 

0.922 

0.1623 

0.929 

0.0325 

0.944 

0.1054 

Non-Medicare 

0.937 

0.1778 

1.013 

0.8166 

0.983 

0.4833 

0.939 

0.0051 

Pooled  Retirees 

0.929 

0.0605 

0.976 

0.6044 

0.942 

0.0048 

0.921 

<  0.0001 

New  Hires 

NA 

NA 

NA 

NA 

0.910 

0.2349 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

0.895 

<  0.0001 

NA 

NA 

4^ 


Table  6-9c 

Summary  of  Results  for  Integration 

(all  samples  and  all  models) 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Single  Non-Union 

1.109 

0.6353 

1.221 

0.4125 

0.972 

0.4933 

0.916 

0.0182 

Family  Non-Union 

1.107 

0.6515 

1.087 

0.6972 

0.983 

0.5682 

1.176 

<  0.0001 

Single  Union 

0.379 

0.0057 

0.307 

0.0055 

0.416 

<  0.0001 

0.443 

<  0.0001 

Medicare 

0.763 

0.1096 

0.725 

0.1805 

0.612 

0.0636 

0.454 

0.0003 

Non-Medicare 

0.916 

0.3237 

0.908 

0.3612 

0.721 

<  0.0001 

0.657 

<  0.0001 

Pooled  Retirees 

0.890 

0.1386 

0.880 

0.1788 

0.719 

<  0.0001 

0.666 

<  0.0001 

New  Hires 

NA 

NA 

NA 

NA 

0.935 

0.7177 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

0.468 

<  0.0001 

NA 

NA 

Table  6-9d 

Summary  of  Results  for  Preventive  Care 

(all  samples  and  all  models) 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Single  Non-Union 

1.738 

0.0002 

2.077 

0.0001 

0.988 

0.8239 

1.023 

0.6830 

Family  Non-Union 

1.895 

<  0.0001 

2.239 

0.0001 

1.103 

0.0242 

1.260 

<  0.0001 

Single  Union 

1.226 

0.6222 

1.480 

0.2749 

1.076 

0.9327 

0.976 

0.7682 

Medicare 

1.296 

0.0860 

1.431 

0.0487 

0.582 

0.0173 

0.538 

0.0059 

Non-Medicare 

1.297 

<  0.0001 

1.520 

0.0001 

1.527 

<  0.0001 

1.600 

<  0.0001 

Pooled  Retirees 

1.294 

<  0.0001 

1.501 

0.0001 

1.241 

0.0002 

1.331 

<  0.0001 

New  Hires 

NA 

NA 

NA 

NA 

0.858 

0.5297 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

0.753 

0.0148 

NA 

NA 

1^ 


Table  6-9e 

Summary  of  Results  for  Satisfaction 

(all  samples  and  all  models) 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Single  Non-Union 

0.443 

0.0031 

0.323 

0.0001 

0.683 

<  0.0001 

0.662 

<  0.0001 

Family  Non-Union 

0.690 

0.1563 

0.416 

0.0001 

0.901 

0.0062 

0.996 

0.9081 

Single  Union 

0.338 

0.0012 

0.344 

0.0165 

0.487 

<  0.0001 

0.519 

<  0.0001 

Medicare 

0.614 

0.0041 

0.473 

0.0004 

0.548 

<  0.0001 

0.473 

<  0.0001 

Non-Medicare 

0.929 

0.4648 

0.653 

0.0003 

0.831 

0.0017 

0.754 

0.0001 

Pooled  Retirees 

0.840 

0.0488 

0.609 

0.0001 

0.713 

<  0.0001 

0.649 

<  0.0001 

New  Hires 

NA 

NA 

NA 

NA 

0.575 

0.0442 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

1.140 

0.1922 

NA 

NA 

Table  6-9f 

Summary  of  Results  for  Medical  Treatment 

(all  samples  and  all  models) 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Single  Non-Union 

1.074 

0.8222 

1.095 

0.7912 

1.536 

<  0.0001 

1.465 

<  0.0001 

Family  Non-Union 

1.093 

0.7580 

1.184 

0.6043 

1.283 

<  0.0001 

1.418 

<  0.0001 

Single  Union 

0.926 

0.9023 

0.718 

0.6565 

0.473 

<  0.0001 

0.476 

<  0.0001 

Medicare 

0.567 

0.0051 

0.467 

0.0104 

0.716 

0.0795 

0.827 

0.2778 

Non-Medicare 

0.769 

0.0405 

0.740 

0.0584 

0.645 

<  0.0001 

0.689 

<  0.0001 

Pooled  Retirees 

0.725 

0.0034 

0.682 

0.0060 

0.670 

<  0.0001 

0.739 

<  0.0001 

New  Hires 

NA 

NA 

NA 

NA 

1.556 

0.0786 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

2.204 

<  0.0001 

NA 

NA 

00 


Table  6-9g 

Summary  of  Results  for  Physician  Quality 

(all  samples  and  all  models) 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Single  Non-Union 

0.988 

0.9580 

0.840 

0.4347 

1.153 

0.0014 

1.075 

0.0844 

Family  Non-Union 

0.776 

0.2735 

0.573 

0.0062 

0.832 

<  0.0001 

0.872 

0.0002 

Single  Union 

2.934 

0.0107 

3.813 

0.0057 

2.561 

<  0.0001 

2.569 

<  0.0001 

Medicare 

1.451 

0.0450 

1.801 

0.0067 

1.514 

0.0071 

1.469 

0.0051 

Non-Medicare 

1.283 

0.0081 

1.474 

0.0003 

1.549 

<  0.0001 

1.480 

<  0.0001 

Pooled  Retirees 

1.275 

0.0040 

1.499 

0.0001 

1.530 

<  0.0001 

1.451 

<  0.0001 

New  Hires 

NA 

NA 

NA 

NA 

0.868 

0.5644 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

0.726 

0.0002 

NA 

NA 

Table  6-9h 

Summary  of  Results  for  Surgical  Care 

(all  samples  and  all  models) 


Unweighted 

Weighted 

Conditional 

Nested  Logit 

Share 

Share 

Logit 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Odds  Ratio 

P  Value 

Single  Non-Union 

0.755 

0.4546 

0.761 

0.4585 

1.113 

0.0769 

1.077 

0.2077 

Family  Non-Union 

0.558 

0.0888 

0.622 

0.1607 

1.144 

0.0063 

0.963 

0.3755 

Single  Union 

2.411 

0.1940 

3.341 

0.1697 

3.434 

<  0.0001 

3.066 

<  0.0001 

Medicare 

1.401 

0.2193 

1.522 

0.2222 

2.083 

<  0.0001 

2.719 

0.0015 

Non-Medicare 

1.183 

0.2272 

1.408 

0.0521 

1.503 

<  0.0001 

1.549 

<  0.0001 

Pooled  Retirees 

1.182 

0.1784 

1.361 

0.0468 

1.551 

<  0.0001 

1.612 

<  0.0001 

New  Hires 

NA 

.    NA 

NA 

NA 

0.680 

0.1690 

NA 

NA 

Switchers 

NA 

NA 

NA 

NA 

0.887 

0.3550 

NA 

NA 

0\ 
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